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SECTION 1.0

EXECUTIVE SUMMARY

The Rickenbacker Air National Guard Base (RANGB) is located 12 miles
southeast of Columbus, Ohio. Engineering-Science (ES) was contracted to perform an
environmental field investigation at the Hazardous Waste Storage Area (HWSA)3 located on the Base. Portions of the HWSA have been used over the past 39 years for
the storage of waste oils, waste fuels, de-icing fluid and various solvents and cleaners.3 The materials stored at the HWSA were contained in either storage drums, or in the
four 25,000 gallon underground storage tanks located at the site. The purpose of the
field investigation was to determine if the soil or groundwater beneath the site have

been contaminated due to spills or leaks from the on-site storage.

I The scope of work for the field investigation consisted of surface soil sampling, soil-
gas surveying, hand and auger borings, installation of three groundwater monitoring
wells, and aquifer testing. Soil and groundwater samples were collected and analyzed

for both organic and inorganic compounds.

3 The findings of the drilling program indicate the geologic profile beneath the
HWSA consists of silty clay (0-14.5') underlain by sand and gravel to the end of boring at
20 feet. The Base water wells indicate that two aquifers are present in the glacial
material beneath the Base; a shallow (3-35' below land surface) and deep (60-200' below
land surface) aquifer. The depth to the shallow aquifer beneath the HWSA is

approximately eight feet subgrade, while the groundwater flow direction is to the east.

I The results of the soil and groundwater analyses are summarized below:

- Semi-volatile organic compounds (up to 37.9 mg/kg) and abnormally high
metal concentrations were detected in the shallow soils at the site.

- Petroleum hydrocarbons in the form of benzene, ethylbenzene and xylenes are
present in the soil (MWl: 32.9 mg/kg) and groundwater (MWI: 116 Mg/ 1)
beneath the site. The concentration of benzene (94 g/l) measured in the
groundwater from monitoring well MW1 exceeded the Federal drinking water
Maximum Contaminant Level (MCL) by a factor of 18.8. The areal extent of

I the contamination has not been defined.

- Trichloroethylene was detected in the groundwater collected from monitoring
well MW3 (44 tf/l). This TCE concentration exceeds the Federal drinking
water MCL by a factor of 8.8.

I 908DPC12-37# 1-1
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The total metal concentrations in the groundwater from each of the three
monitoring wells exceeded the drinking water standards for arsenic, cadmium,
chromium and lead. It is not known whether the metal concentrations were
dissolved in the groundwater or present on suspended sediments.

Additional investigation of the HWSA is necessary to define the vertical and
horizontal extent of volatile and semi-volatile organic compounds and metals in the soil

and groundwater. The investigation activities should include surface soil sampling, soil

sampling from borings and groundwater sampling from monitoring wells.

I
I
I

I
I
I
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I
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SECTION 2.0

BACKGROUND

2.1 BASE BACKGROUND

The U.S. Department of Defense (DOD) has initiated the Installation Restoration
Program (IRP) to identify, evaluate, and remediate suspected environmental problems

associated with past hazardous waste disposal and spill sites on DOD facilities. The Air

National Guard (ANG), through a U.S. Air Force (USAF) interagency technical support

agreement with the U.S. Department of Energy (DOE), uses Martin Marietta Energy

Systems, Inc. (MMES) to provide technical assistance for implementation of the ANG
IRP. Martin Marietta Energy Systems, Inc., has been contracted by DOE to carry out

the Hazardous Waste Remdial Actions Program (HAZWRAP) at Air National Guard

Bases. Engineering-Science (ES) as a subcontractor to HAZWRAP conducted the soil

and groundwater sampling documented in this report. Authorization for the

investigation is by General Order No. 18B-97387C, Task Order X-15.

The Rickenbacker Air National Guard Base (RANGB) is located 12 miles
southeast of Columbus, Ohio and 0.5 miles east of the Village of Lockbourne, Ohio

(Figure 2.1). The Base was known as Lockbourne Air Force Base until 1974. The

current size of the Base is approximately 2,100 acres. The Base operations are managed
by the Ohio Air National Guard. However, the Rickenbacker Port Authority (RPA)

acquired a portion of the Base in 1982 which serves private aircraft, and as a base of

operations for the Flying Tigers air delivery service. The Flying Tigers will be leaving

the Base in the autumn of 1989. At one time, as many as 5,000 people have worked on

the Base. Currently, 1,100 people are on the Base daily.

Land use adjacent to the Base is residential and agricultural. The houses and

apartments in the northwest corner of the Base, which wcre formerly occupied by Base
personnel, have been purchased by a private developer and are being rented and sold.
The Base and former Base housing use water supplied from Base water wells.

North of the Base lies open agricultural land with some residential development

along Alum Creek Drive. East of the Base is agricultural land and residential
development along the major roads. South of the Base is the former Base golf course
which is now privately-owned, and widely spaced single-family homes. To the west is the

I
109ODPC12-37# 2-1I



OHIO RICKENBACKER.0. AIR NATIONAL GUARD BASE

ALI
aare 37 5px Berkshire 61

Stratford 3 Sunb

ibyi

23l 6. Conte.te
N 4, low" DARNSDA IVilaele

0 s
S Powell 805~RCKNACE

MAP~~~~~~~e OeOI T" ALGADBS
AMEICA AUOOBL ASSCIA i . A;IR

U ~~ 1 2 AlbEaNGNERNGSnEC



160 30 0 620

1 FEET
LEGEND:

I M DRUM STORAGE AREA

II

U FIGURE 2.2

I HAZARDOUS WASTE STORAGE AREA
~ BAS DETILEDRICKENBACKER ANGB, OHIO

T SE-CTIONAL MAPS

2-3ES ENGI NEER ING--SCI ENCE



I TABLE 2.1I
UTILITY LEGEND FOR SITE PLANS

RICKENBACKER AIR NATIONAL GUARD BASE
I COLUMBUS, OHIO

I ABOVE GROUND UTILITIES AND FEATURES:
I L ._RA)LROA D

0 MANHOLE

*0 VALVE

-x- FENCE

0 RUNWAY / TAXIWAY LIGHT

IQ FIRE HYDRANT

S-H HEAT LINE

-JF- JET FUEL LINE

I/ ELECTRICAL TRANSFORMER

* ELECTRIC SERVICE POLE

3 UNDERGROUND UTILITIES:
-- H--- HEAT LINE

I --- JF-- JET FUEL LINE

-E-- ELECTRIC LINE

-- T--- TELEPHONE LINE

w- WATER LINE

-s- SANITARY SEWER

*ss- STORM SEWER

0 JUNCTION BOX

I
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I
Norfolk and Western and Chesapeake and Ohio railroad tracks, the abandoned Ohio
Canal, and the Village of Lockbourne with residential and light industrial development.

Future land use in adjacent areas will probably be residential and light industrial as

the urban growth of Columbus extends to the southeast.

2.2 HAZARDOUS WASTE STORAGE AREA

I The Hazardous Waste Storage Area at the RANGB consists of Building 560 and the
Drum Storage Area to the southeast of the building (Figure 2.2). Table 2.1 is a legend

I for the various utilities shown on the site maps. The site had been operating under and
interim hazardous waste storage area permit since 1983. There are four, steel 25,000
gallon underground storage tanks (USTs) beneath the site that are approximately 39
years old. Two of the tanks are actively being used for the storage of de-icing fluid. The
two inactive tanks had previously been used for the storage of used oil and recyclable
JP-4 fuel. Dielectric fluid drained from transformers had also been stored in the used
oil UST. It is not known if the fluid contained PCBs. The used oil and JP-4 fuel tanks
became inactive in the latter part of 1988. Present contents of the tank are unknown.
The only recorded loss from any of the four tanks occurred in 1982 from a broken stand
pipe. A precise record of the amount of waste released is not available.

The Drum Storage Area had been used to store drums containing liquid wastes such
as spent solvents, cleaning fluids, acids and paint strippers. Dry wastes such as spent

desiccants were also stored in Building 560. No wastes are currently being stopped at
the site.

II
I
I
I
I
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SECTION 3.0

PURPOSE AND SCOPE

The purpose of the investigation at the Hazardous Waste Storage Area was to
determine if the soil or groundwater beneath the site have been contaminated due to

spills or leaks from the on-site storage. This objective was accomplished through the

following investigative techniques.

I
- A soil-gas survey was utilized as a reconnaissance tool to aid in the

placement of monitoring wells.

- Soil sample's were collected from the surface and during monitoring well5 installation. Laboratory analyses of the soil samples determined whether

contaminants were present in the soil.

- Monitoring wells were installed to test for the presence or absence of phase-

separated hydrocarbons, determine the direction of groundwater flow, and to

collect groundwater samples for laboratory analysis.

- Aquifer tests (rising-head tests) were conducted on each of the monitoring

wells to determine the aquifer hydraulic conductivity.

I
I
I
I
I
I
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SECTION 4.0

I ENVIRONMENTAL SETTING

The environmental setting of Rickenbacker ANGB is described in this Section with
the primary emphasis directed toward identifying features that may affect the movement
of hazardous waste contaminants off-base.

4.1 CLIMATE

The climate of Columbus, Ohio is characterized as continental (Pierce, 1959). The
mean annual temperature is 52 F. The coldest month is January, while the warmest
month is July with mean temperatures of 30 F and 74 F, respectively. Mean annual
precipitation is 38 inches with October being the driest and June the wettest months.

Net precipitation is calculated to be 2.71 inches per year (HMTC, 1987).

I 4.2 SOILS

Soils mapped at the Base are of the Kokomo and Crosby Series (SCS, 1976). The
soils are characterized as deep, very poorly drained, slowly to moderately slowly,
permeable soils formed in glacial tills on uplands. The Crosby series soils are formed on

slopes up to 6 percent grade while the Kokomo series soils form on gentler, 0-2 percent,
slopes on the higher landscape positions. The Crosby soils exhibit permeabilities of 0.06
in/hr (4.23 x 10-5 cm/sec) in unleached horizons. The Kokomo soils have
permeabilities of 0.2 to 2.0 in/hr (1.4 x 10-4 to 1.4 x 103- cm/sec).

4.3 SURFACE WATER HYDROLOGY

I Rickenbacker ANGB occupies the drainage divide between Big Walnut Creek and
Walnut Creek. Surface drainage from the Base is through an extensive storm drain

network which includes corrugated metal and concrete drainage pipes and open
drainage ditches. All of the surface water is routed through oil-water separators before3 release into surrounding surface streams. Figure 4.1 is a map illustrating the boundaries
of the surface water drainage basins on the Base.

4
I 908DPC12-37# 4-1
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I 4.4 REGIONAL GEOLOGY

The Base is located in the Glaciated Central Lowlands Province just west of the

Appalachian Plateau Province. The geology of the area is characterized by 200 feet (_t)

of Pleistocene glacial outwash (sand and gravel), and silty and clayey till filling a3 preglacial bedrock valley (Smith and Goldthwaite, 1958). The bedrock types under the

mixed drift fill are Devonian limestones and shales of the Columbus and Delaware
Formations.

4.5 LOCAL HYDROGEOLOGY

The local hydrogeology in the vicinity of the Base was studied from data collected3 during the drilling operations of this investigation, and from reviewing local water well
records. Local well records included well logs from five of the Base water wells, and
well logs from eighteen domestic wells located in the vicinity of the Base. After

reviewing the data and records listed above, it was determined that two aquifers are
present in the glacial material beneath the Base.

The shallow geology beneath the Base is comprised of 10-20 feet of silt and clay

at the surface, underlain by intermittent stringers and lenses of sand and gravel ranging

in thickness from 1-10 feet. The depth to the shallow aquifer ranges from 3-20 feet,
while the depth to the base of the aquifer ranges from 30-35 feet. The direction of

groundwater flow in the shallow aquifer is affected by both the Big Walnut Creek to the
west and the Walnut Creek to the east. The Base is within a recharge area of the3 shallow aquifer with groundwater flow to the west, south or east depending on where

you are located.

IThe geologic material separating the shallow and deep aquifers beneath the Base
consists of 30 to 40 feet of silty clay. The deep aquifer consists of fine-to-medium sand3 and gravel at a subsurface depth of approximately 50-60 feet. The bottom of the deep
aquifer was defined in several of the Base water wells which encountered shale at an3 approximate depth of 200-210 feet beneath the surface.

4.6 LOCAL GROUNDWATER USE

There are seven water supply wells located on the Base. Five of the wells are3 located in the northwest portion of the Base and supply the drinking water for ANGB

I 896DPC12-37 4-3
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I personnel. Of the five drinking water wells, well #2 is no longer in service. The depth
of the active ANGB drinking water wells ranges from 201 to 232 feet. The wells are
screened in the glacial sands and gravels immediately above the shale bedrock. Static
water levels in the drinking water wells range from 36 to 56 feet below grade. The two3 other water wells located on the Base are found at the heating plant, and at the golf
course clubhouse in the southeast corner of the Base. The heating plant well (RB-7)
was screened in sand and gravel from 85 to 100 feet beneath the surface, but is no longer
in service. The clubhouse well (RB-6) was screened in sand and gravel from 63 to 73
feet beneath the surface.

Drillers' logs were obtained from the Ohio Department of Natural Resources
(ODNR) for domestic water wells in the vicinity of the ANGB. Copies of the drilling
records are submitted in Appendix A. Figure 4.2 is a map illustrating the locations of
the domestic water wells, and the five active wells on the ANGB. The domestic wells in

the Village of Lockbourne are not shown on the map because they are no longer in
service. The Village currently receives water from the Base water system. Table 4.1 lists
pertinent well data for those wells shown on Figure 4.2. As shown in Table 4.1, the local
domestic wells are screened at various depths ranging from 24 to 172 feet.

4.7 SIGNIFICANCE OF ENVIRONMENTAL SETTING

I The significance of the environmental setting when dealing with potential

contaminants is determining if the setting will promote or inhibit the vertical and lateral3 migration of contaminants from the source area. This subsection discusses how the
environmental setting at Rickenbacker ANGB will affect the migration of contaminants3 on and beneath the HWSA.

The geologic material in the first ten feet beneath the surface generally controls

contaminant migration. At the HWSA, the soils present from 0-10 feet beneath the
surface almost exclusively consisted of silty clays. This material has very low vertical and3 horizontal permeability, and would thus inhibit both the vertical and horizontal
migration of contaminants. This is significant in that it vastly decreases the probability3 of contaminants spilled at the surface will reach the groundwater. However,
contaminants released from USTs, will be more likely to impact the groundwater.
Groundwater contamination is typically the main mode of transport for off-site

migration of contaminants.

3 908DPC12-37# 4-4
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I There are two aquifers beneath the Base as discussed in Section 4.5. The shallow
aquifer (8-32' below land surface), and the deep aquifer (64'-200' + below land surface).
As shown on Table 4.1, the local water supply wells are completed almost exclusively in
the deep aquifer. As mentioned, the low permeability of the soil profile would reduce
the probability of significant contamination reaching the shallow aquifer. Therefore, the
probability of contaminants reaching the deep aquifer would be very low. However, the

* deep aquifer has not been sampled at this time.

I
I

I
U
U
I
I
I
I
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SECTION 5.0

I FIELD INVESTIGATION PROGRAM

The field investigation program conducted at the hazardous waste storage area
consisted of several investigative techniques. This Section describes the methodology
and construction specifications utilized during the investigation. The decontamination

procedures, sample numbering method, and the sample packaging, shipping and
handling techniques are described in Appendix B.

5.1 METHODOLOGY

5.1.1 Surface Soil and Shallow Boring Sampling

The purpose of surface soil and shallow boring sampling was to determine the
presence and extent of contamination in the upper soil horizons. The shallow sampling
methods were utilized to determine whether surface spills had occurred at the site,
related to the storage of drums.

3 Surface soil samples were collected using a stainless steel trowel. Shallow boring
samples were collected using either a hand auger or a driven split-spoon sampler. The
HB prefix was retained to simplify identification of the samples. The shallow boring
samples were collected down to a depth of four feet. Each four-foot boring was divided
into three discrete-depth samples (SS1: 0-1.3'; SS2: 1.3-2.6'; SS3: 2.6-3.9'). Soil samples
collected for volatile organic analysis were placed in jars as quickly as possible to
minimize the loss of volatile organic compounds. The remainder of the sample was3 thoroughly mixed in a stainless steel bowl before filling the remaining sample jars.

5.1.2 Soil-Gas Surveying

The soil gas survey was used as a field reconnaissance tool in which shallow (2-10'3 deep) soil vapor samples were collected for immediate on-site chemical analysis of
volatile organic compounds which are associated with surface and subsurface spills or
leaks. The chemical analysis data were used to construct contour maps of contaminant
vapor concentrations in the unsaturated zone. The contour maps then assisted in
planning field activities for the placement of soil borings and monitoring wells.

n 908DPC12-37# 5-1
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The soil vapors were analyzed with a Photovac 10S50 portable gas chromatograph
(GC) which utilizes a photoionization detector (PID) with a 10.6 eV light source and
isothermal capillary column with a precolumn/backflush configuration. The GC was
calibrated with a 1 ppm commercially prepared mixture containing benzene, toluene and
ortho-xylene (BTX). These standard compounds were chosen since they are commonly
associated with the reported spills and leaks at the Base. Because of the screening
nature of the soil-gas survey, only the BTX compounds were quantified.

The GC compares the response of injected volumes of unknown soil vapor samples
with the response of the standard, and then integrates and quantitates the peak.

An electric hammer drill was used to drive a 3/8 inch, hollow stainless steel probe
(perforated on the down-hole end) into the ground to the desired sampling depth. A
vacuum pump was then used to draw soil vapors from the probe into a vacuum chamber
containing a 1 liter Tedlar sample bag. Prior to collecting each sample, all probes,
Teflon lines and stainless steel fittings that contacted soil vapors were decontaminated
by rinsing with methanol and purging the system with compressed air for approximately
2 minutes.

A number of QA/QC procedures were followed during the course of the soil gas
survey. Standard calibration checks were obtained during the initial and final runs of
each day by injecting the standard gas mixture into the GC. Decontamination
procedures were checked by injecting samples of ambient air that were passed through
the sampling train and needles. If contamination was detected, the decontamination

process was repeated until no contamination appeared. These types of blanks were
done prior to each day's testing or when significant amounts of compounds were noted3 in a sample.

5.1.3 Soil Borings/Monitoring Wells

Three soil borings were drilled at the site using 4-inch ID/6 inch OD hollow-stem

augers. Split-spoon samples were collected during drilling operations according to

ASTM method D-1586. Soil samples were collected continuously during the drilling of
MW1 and MW2, and at 3.5 foot intervals during the drilling of MW3.

Soil samples were classified with respect to type, by the visual-manual procedure3 (ASTM D-2488) noting mineralogy, color, odor, staining, etc. The samples were also

checked for the presence of organic vapors. The test for vapors involved placing a

3 908DPC12-37# 5-2
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portion of the sample, not intended for volatile analysis at the laboratory, in a jar,
sealing the jar, allowing the sample to equilibrate for at least five minutes, then
measuring the concentration of organic vapors in the headspace of the jar using a meter
with a PID.

Soil samples selected for chemical analysis for non-volatile constituents were
removed from the sampler and split among the various containers for shipment to the
laboratory. Samples for volatile analysis were placed in bottles as quickly as possible to
minimize volatilation.

Monitoring wells were installed in each of the three borings using two inch
diameter, 0.010 inch slot, Schedule 40 PVC well material. The screen and casing have
threaded flush joints and a threaded bottom cap. Ten feet of screen was used in each
well to allow for seasonal water level fluctuations. The screen and casing were installed
through the inside of the augers. The annular space between the screen and borehole
was filled with sand while the augers were slowly withdrawn. The sand pack extended
two feet above the screen and a minimum two-foot thick bentonite seal was placed
above the sand. The remaining annular space between the casing and borehole was
filled with a cement/bentonite grout mixture. The well construction was completed 2-3
feet above-grade utilizing steel protective casing (six feet long) equipped with a locking
cap. The protective casing was set into the cement grout 3-4 feet below land surface and
a concrete pad (6 inches thick) was placed around the steel casing. Three steel guard
posts were installed around each monitoring well for well security. Each well was
permanently marked by attaching a metal plate that records the well number, drilling
date, and top of casing elevation. Figure 5.1 is a diagram illustrating the typical
monitoring well construction.

The wells were developed by air-lift pumping and bailing to remove the fine
sediments in the vicinity of the well-bore. This procedure enhances the hydraulic
connection between the well and aquifer. The wells were developed until the
groundwater pH and conductivity had stabilized to +10 percent.

5.1.4 Groundwater Sampling

* Each well was purged prior to sampling to ensure that a representative
groundwater sample was obtained. The wells were purged by bailing until the total well
water volume (TWWV) had been removed, the pH, conductivity and temperature had

908DPC12-37# 5-3
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I stabilized, or until the well was dry. The TWWV includes water in the screen, riser and
sand pack. The pH, conductivity, and temperature of the water were determined at least
three times while purging the well.

The groundwater samples were collected with a Teflon bailer with a dedicated
polypropylene line. The first sample withdrawn was put in a container for volatile
analysis. The remaining water was then poured into other sample bottles. Appropriate
preservatives were added to the sample bottles after sample collection. All samples
were shipped overnight to an environmental laboratory for analysis. Shipping and
handling procedures are documented in Appendix B.

5.1.5 Aquifer Testing

I In-situ Hydraulic conductivity (permeability) tests utilizing the rising head slug
test technique were conducted on each monitoring well. Water level recovery data were
collected with a HERMIT data logger (Model SE 1000B) connected to a down-well
pressure transducer.

I Prior to testing, static water levels were measured in each monitoring well with
an electronic water level indicator. The transducer for the HERMIT data logger was
inserted into each well to a depth of at least 5 feet below the static water level. A PVC
bailer (5 ft. in length and 1.5 in. inside diameter) was then inserted and completely
submerged in the well above the transducer. The water level in the well was allowed to
return to the original static level.

3 Prior to initiation of the test, the static water level was remeasured with a water
level indicator. The water level was entered into the data logger as a reference value
from which changes in head over time during the test were measured. The data logger
was then activated and the bailer containing water was quickly removed from the well.

During the test, water level changes in each well were checked periodically with
an electronic water level indicator as a means of validating the transducer data. When
water levels in each well approached the initial static level (within 0.1 ft.) recovery was
determined to be complete and the test terminated.

8
I
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1 5.2 SITE-SPECIFIC INVESTIGATION

Sampling began at this site on 14 June 1988 with the collection of surface soil and

shallow soil boring samples. The surface soil samples were collected from the locations
identified on Figure 5.2 to identify possible contamination from drum spillage. Adjacent3 samples were composited before being contained and shipped to the laboratory. A
duplicate of the RB1-SU1 & 2-GS1 sample was submitted for analysis (Dup#3 RB1-SU17 & 18-GS1). The surface soil samples were analyzed for herbicides,
pesticides, PCBs, semi-volatile organics, and priority pollutant metals.

3 Soil samples from shallow soil borings (Figure 5.2) were collected on 14 June and 6
July 1988. Except for HB2, , B3 and HB5, the samples were collected using a hand3 auger as described in Section 5.1.1. HB2 and HB3 were to be composited due to their
proximity. However, because of gravelly soil, the auger could not be advanced beyond a

depth of 1 ft in HB3, so only the shallow soil samples from each boring were composited

and the two deeper HB2 soil samples were collected. Sampling of HB5 below two feet

was not possible due to a concentration of gravel at that depth. Shallow soil boring
samples and monitoring well soil samples were analyzed for volatile organics, semi-
volatile organics, PCBs, pesticides and priority pollutant metals.

An initial monitoring well was installed near HB2 and HB3 (RB1-MW1, Figure 5.2)

on 20 July 1988. Two soil samples with the highest headspace PID response were

selected from the well boring for chemical analysis (RB1-MW1-SS1, 12-14' and
RB1-MW1-SS2, 14-16').

A 9 point soil-gas survey was conducted in and around the site on 25 July 1988.
Based on the soil-gas results, two additional monitoring wells (MW2 and MW3, Figure

5.2), were installed on 29 July and 10 August 1988, respectively. The two soil samples

from each well boring with the highest headspace PID response were selected for

chemical analysis (RB1-MW2-SS1, 0-4'; RB1-MW2-SS3, 4-6'; RB1-MW3-SS1, 0-2' and
RB1-MW3-SS2, 5-7'). Duplicates of samples RB1-MW2-SS1 (Dup# RB1-MW2-SS2)3 and RB1-MW3-SS2 (Dup# RB1-MW3-SS3) were also submitted for analysis.

The three monitoring wells were developed by air-lift pumping and bailing. Fifty

gallons of water were removed from RB1-MW1 on 8/12/88 using the pump. The slow
recovery of RB1-MW3 required hand bailing development rather than pumping. Six

gallons of water were removed over three days (bailed dry each day) ending on 8/17/88.

3 908DPC12-37# 5-6
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I Groundwater samples were collected from the monitoring wells on 19 and 22

September 1988. The groundwater was analyzed for the same constituents as the well
boring soil samples. A duplicate water sample from RB1-MW1 was also submitted for
analysis (Dup # RB30-MW1-GW1).

I A repeat water sampling of MW3 was done on 17 October 1988 to replace

samples contained in jars broken in a laboratory accident. The replacement samples
were analyzed for semi-volatile organics, pesticides and PCBs.

In-situ hydraulic conductivity tests were performed on the wells on 16, 19 and 20

1September 1988.

I
I
I

I
I

I
I

I
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SECTION 6.0

I FINDINGS OF INVESTIGATION

I 6.1 GEOLOGY/HYDROGEOLOGY

The soil boring for RB1-MW1 was drilled to a depth of twenty feet. The geologic
profile logged during drilling consisted of 14.5 feet of brown, silty, clay with some sand
and gravel, underlain by gray-to-brown sand and gravel to the end of boring. Headspace

PID responses of 100 to 1,200 ppm were measured in soil samples collected below six
feet, while hydrocarbon odors were noted over the same interval. RB1-MW1 was3 completed at a depth of 19 feet below grade with a ten foot screened interval from 9-19
feet. The screened interval was determined based on the wet sand and gravel deposits
logged at 14.5 feet.

The borings for RB1-MW2 and RBI-MW3 encountered similar geologic profiles as
logged in RB1-MW1. However, the soils did not have elevated PID readings or notable
hydrocarbon odors. RB1-MW2 was completed at a depth of 15 feet below grade, while3 RB1-MW3 was set at 18 feet. Both wells utilized ten feet of screen. The drilling logs
and well construction diagrams are included in Appendix C.

I Water levels in the three wells between 16 September 1988 and 19 April 1989
ranged from seven to ten feet below land surface (732-735' MSL elevation). The aquifer
is semi-confined as indicated by the water levels rising above the wet sand and gravel
encountered at 14-15 feet. Ground water flow beneath the site is to the east towards
Walnut Creek. Figures 6.1a, 6.1b and 6.1c are maps showing the groundwater elevations

and flow direction on various dates. The water level data and well elevations are
* included in Appendix D.

In-situ testing of the aquifer from each of the wells indicated that the aquifer3 hydraulic conductivity (K) values vary significantly across the site. K values ranged from

0.009 feet/day (2.6 x 10-7 cm/sec) RB1-MW3 to 2.0 feet/day (5.76 x 10-5 cm/sec) in
RB1-MW1 to 9.7 feet/day (2.9 x 10-4 cm/sec) in RB1-MW2. The aquifer test

calculations are exhibited in Appendix E.

1 908DPC12-37# 6-1
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I
6.2 SOIL-GAS SURVEY

The soil-gas survey identified two areas of elevated BTX (benzene, toluene and

o-xylene) concentration. The sample from SG-l (Figure 6.2) contained the highest
concentration (29.8 ppm), all of which was o-xylene. The only other point with

detectable BTX was SB-6 where the chromatogram resembled a typical response to
gasoline contamination. The remaining sampling points indicate that the concentration

of volatile organic contamination in the soil profile beneath the site is very low. The

soil-gas survey data are included in Appendix F.

6.3 ANALYTICAL RESULTS

The complete analytical results for soil and water samples are included in

Appendix H. A discussion on the laboratory quality assurance and quality control
results is presented in Appendix I.

6.3.1 Soil Results

Soil samples were collected from surface soils, hand borings, and during the

drilling of the monitoring wells. Surface soil samples were analyzed for pesticides,
PCBs, herbicides, semi-volatile organics and priority pollutant metals. Soil samples

collected from the hand borings and during the drilling of the monitoring wells were

analyzed for pesticides, PCBs, volatile and semi-volatile organics, and priority pollutant
metals. The soil analytical results are summarized in Table 6.1. Figures 6.3a, 6.3b and

6.3c are maps illustrating the soil contaminants detected at various depths.

Several of the surface soil samples collected contained high concentrations of

semi-volatile organics (coal tar components and phthalates). Some of these

concentrations are flagged (J) due to high spiked sample recoveries. The values should

be considered biased high although this should not affect the overall conclusions. See
Appendix H for further discussion. In addition, several of the samples contained lead

and zinc concentrations that exceeded the typical values found in Ohio soils. Table 6.2
is a summary of the standards for metal concentrations in soil and groundwater. No

concentrations of volatile organics, pesticides, PCBs or herbicides were detected in the

* surface samples.

The cadmium levels in the surface soil samples were also elevated, however, the3 QA/QC results were not within control limits. The accuracy of the results is therefore

questionable. Additional samples should be collected to verify the cadmium levels.

908DPC12-37# 6-5
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I TABLE 6.2

STANDARDS FOR METALS CONCENTRATIONS IN
SOIL AND DRINKING WATER
RICKENBACKER ANGB, OHIO

Typical Ohio Soil Federal Water
Metal Concentration (mg/kg) MCL (ugll)

Antimony 0-6 (4) -- (5)

5 Arsenic 5 - 20 (4) 50 (2)

Beryllium 0.6- 6 (4) -- (5)

Cadmium 0-2.9 (1) 10 (2)

Chromium 4-23 (1) 50 (2)

Copper 11-37 (1) 1000 (3)

Lead 9-39 (1) 50 (2)

Mercury 0 - 0.5 (4) 2 (2)

Nickel 9-38 (1) -- (5)

Selenium 0- 0.5 (4) 19 (2)

Silver 0-1.0 (4) 50 (2)

Thallium 0- 10 (4) -- (5)

Zinc 47-133 (1) 5000 (3)

1) Researched Background Levels in Ohio Farm Soils

(Logan, T.J., Miller, R.H., 1983)

3 2) Primary Drinking Water MCL

3) Secondary Drinking Water Standard

I 4) ES Experience in Ohio

* 5) No Data Available

I
I
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Soil samples collected from hand boring HB1 contained high concentrations (up to 2,150
mg/kg) of volatile organic contaminants (methylene chloride, ethylbenzene and
o-xylenes). The presence of ethylbenzene and xylenes would indicate petroleum
hydrocarbon contamination. Semi-volatile organics, such as coal tar components and
phthalates, were detected in HB1, HB2 and HB3. Again, some of these concentrations
are flagged as estimated (J). See Appendix H for a complete discussion. Metal
concentrations in the hand boring samples did not exceed typical values, and no
pesticides or PCBs were detected.

The soil samples collected during the drilling of MW1 contained high levels (up to
32.9 mg/kg) of volatile petroleum hydrocarbons (benzene, ethylbenzene and xylenes).
Coal tar components and phthalates were also detected in soil from MWI, as well as
MW2. The soil samples from MW3 contained no detectable semi-volatile organic
compounds and were not analyzed for VOCs due to exceeding the sample holding time.
Metal concentrations in the well boring samples did not exceed typical values, and no
pesticides or PCBs were detected.

6.3.2 Groundwater Results

The groundwater samples collected from the hazardous waste storage area were
analyzed for pesticides, PCBs, volatile and semi-volatile organic compounds, and priority
pollutant metals. Table 6.3 is a summary of the groundwater analytical results and the
Federal Drinking Water Standards for the compounds detected.

I The groundwater collected from MWI contained concentrations of benzene (94
jig/l) and xylenes (20 Mg/ 1). The concentration of benzene exceeded the Federal3 maximum contaminant level (MCL) (5 g/I) by a factor of 18.8. The groundwater from
MW3 contained 44 ,g/l of trichloroethylene (TCE), which exceeds the MCL for TCE (53 M g/I) by a factor of 8.8. The only semi-volatile organic compounds detected in the
groundwater were Bis(2-ethylhexy]) phthalate (24 g/1l) in MW3, and
2-Methylnapthalene (13 g/I) in the duplicate sample from MW1. There are no MCLS
for the semi-volatile compounds. No pesticides or PCBs were detected in the
groundwater samples from the three monitoring wells.

The total metal concentrations in the groundwater samples from each well exceed
the drinking water standards for arsenic, cadmium, chromium and lead. However, it is
unknown whether these metals were dissolved in the groundwater or present on

3 908DPC12-37# 6-15
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U
suspended sediment. Figure 6.4 is a map illustrating the concentration of contaminants
measured in the groundwater from the three wells at the HWSA.

I In addition to the dissolved contaminants in the groundwater, an immiscible
hydrocarbon sheen has been observed in the water from MW1 during the monthly

3 monitoring of the well.

I
I
I
I
I
I
I
I
I
I
I
I
I
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I

SECTION 7.0

* CONCLUSIONS

gThe conclusions from the field investigation are the following:

I Semi-volatile organic compounds (up to 37.9 mg/kg) and abnormally high
metal concentrations were detected in the shallow soils at the site.

- Petroleum hydrocarbons in the form of benzene, ethylbenzene and xylenes,
are present in the soil (MW1: 32.9 mg/kg) and groundwater (MW1: 116UAg/l) beneath the site. The concentration of benzene (94 ig/l) measured in
the groundwater from MW1 exceeded the Federal MCL by a factor of 18.8.
The areal extent of the contamination has not been defined.

- Trichloroethylene (TCE) was detected in the groundwater collected from
MW3 (44 gg/l). This TCE concentration exceeds the Federal MCL by a
factor of 8.8.

I The total metal concentrations in the groundwater from each of the three
monitoring wells exceeded the drinking water standards for arsenic,
cadmium, chromium and lead. It is not known whether the metal
concentrations were dissolved in the groundwater or present on suspended

* sediments.

I
I
I
I
I
3 908DPC12-37# 7-1

I



I

SECTION 8.0

I RECOMMENDATIONS

I
Additional investigation is needed at the HWSA to further define the vertical and

horizontal extent of the contaminants in the soil and groundwater. All environmental

samples collected should be analyzed for volatile and base-neutral semi-volatile organic
compounds, and priority pollutant metals. Groundwater samples should be tested for
both total and dissolved metals.

n Shallow soil sampling should be performed on a grid system both inside and outside
the fenced area to determine the extent of surface soil contamination. Additional soil3 samples should be collected from soil borings to determine the vertical extent of the soil
contamination. Monitoring wells should be installed in several locations to define the3 extent of the groundwater contaminants.

II
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WELL LOG AND DRILLING REPORT

-- J NO. 210720

I County Franklin Township Hamilton Section of Township_

Owner Lockbourne A.F.B. Address

Location of property In well field center of base bld.zone

CONSTRUCTION DETAILS BAILING OR PUMfING TEST

3 Casing diameter 12"Length of casing j Pumping rate G.P.M.

Type of screeCT7nso1ngth of screen__U Duration of test Hrs.

I Type of pump__ Drawdown ft. Date

Capacity of pump 450 Developed capacity

Depth of pump setting 135' Static level - depth to water -- Ft.

Date of completion June 20. 1959 Pump installed by

3 WELL LOG SKETCH SHOWING LOCATION

Formation From To N.
* Clay G 0 8

Clay & ravel 8 12
Gravel & Clay 12 22
Clay 22 28
gravel & Clay 28 31
Clay 31 60
Gravel & Clay 6M 70

Clay 70 77
Sandy Clay 77 95 W. E.
Fine Sand & Clay 95 108
Eard Pan 108 130
Sandy Clay 130 145
Sand-some gravel 145 1723 Sand & Gravel 172 201

S.

Drilling Firm G.M.Baker & Son Inc. Date 7-10-59

U Address CoIS .0. Copied by J.c.

I--=m a r N i iniiaam H m i D



WELL LOG AND DRILLING REPORT

I"'NO. 179975

I County Frnkin Township Ramilton Section of Township_ _
Office of the Bass Procurement C

Owner Loakbourne Air Force Base Address Lockbourne Akr Force Bas2Ohio

Location of property

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Csoing diameter 12"Length of casing 180 T mping rate 600 G.P.M.

Type of screen CookLength of screen 321 Duration of test 24 Hrs.

Type of pump Byron Jackson Turbine Drawdown 16 ft. Date 8-11-60

i Capacity of pump_500 GPM Developed capacity 500 GPM

Depth of pump setting 1451 Static level - depth to water 46 Ft.

I Date of completion 6-10-60 Pump installed by, Diehl Pump & Suppl

WELL LOG SKETCH SHOWING LOCATION

Formation From To N
Top Soil & Clay 0 13
Blue Clay & Blulders 13 35
Blue.Clay & Boulders 35 55
Good Gravel & Some wat r55 67
Muddy Sand & tight gra el 67 84
Good Sand & Gravel 84 90
Hard Pan,Caked Sand 90 98

& Gravel
Goarse Sand & Gravel 98 k05 W. E.
Fine Sand,Some Gravel 105 110
Muddy Sand & Boulders 110 112
Blue Clay & Gravel 112 114
Fine Yellow tight sand 114 124
Blue Clay & Gravel 124 138I Fine Sand 138 150
Coarse Sand & Gravel 150 205 -
Gravel,Sand,Boulders 205 211

IShale 211, I' 212

Drilling Firm Diehl P-jnm & Supply Co.Ic, Date Apr.10,1961

I Address 3985 Race Rd.Cin.l1lhio Copied by J.c.



* ~WELL LOG AN'D DRILLING REPORT to
NO. 210795

I County Frankl i n Township Hamilton Section of Township

3 Owner Lockbourne AF.B. Address

Location of property_ Above central heating niant

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter____Length of casing___j Pumping rate 21n G.P.M.

Type of screenj_ upgth of screenj5 Duration of test Hrs.

I Type of pump SR .B, Drawdown j1ft. Date

3 Capacity of pump 2001 Developed capacity Above

Depth of pump setting 701 Static level - depth to water. 5 Ft.

3 Date of completion 9-1-59 Pump installed by uS

WELL LOG SKETCH SHOWING LOCATION

3 Formation From To N.

Top Soil 0 1

3 Clay 1 9

Clay & Sand 9 59

I Sand & travel 59 100
W. E.-I

I
I

S.

Drilling Firm G.1.Baker & Son Inc. Date 10-5-59

- Address Cols, 0. Copied by .i.c.

I]



WELL LOG An DRILLING M~ORT U

NO. _ _ __8

ICounty Franklin Township- Hamilton Section of Townshi]p_____

3Owner Lockbourne A.T.B. Address

Location of property New recreational bldg. S.end of base

CONSTRUCTION DETAILS BAILING OR PULWING TEST

3Casing diameter 6N Length of casing 641 Pumping rate 120 G.P.M.

Type of screaIbhnso Iength of screenlo' Duration of test 24 Ers.

I Type of pump_____________ Drawdown 12ft. Date 6-20-59

3 Capacity of pump____________ Developed capacity___________

Depth of pump setting_________ Static level - depth to water 9 Ft.

3 Date of completion___________ Pump installed by US

3WELL LOG SKETCH SHOWING LOCATION

3Formation From To N.

Top Soil 0 :3

3 0 lay 3 9

Sand & Gravel 9 16

ICl ay 16 22
W. E.3Sand & gravel 22 73

1'lay 73 74

S.

Drilling Firm G'.M.Baker Son I~l- Date 7-..10.-59

IAddress C~ls o- Copied by i j
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WELL LOG AND DRILLING UL R ...

3 State of Ohio I . ' ' '

DEPARTMENT OF NATURAL RESOURCES No 97'Z
Division of Water .24736

3 Columbus, Ohio

Section of Township -1
ounty........ Township..../ 7':777777= . or Lot Numb er ........................ **.............................

.o ................ . . . .......... . .............................. A ddress .......... ..

Loctio of property .. . zr L1 '
3.L..t.o....................................... ......... . ...........

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter .... ... ............. Length of casing ..... ... .......... Pumping rate ............ G.P.M. Duration of test ..............

I Type of screen .......................... Length of screen ....................... Drawdown ........... ............ ft. Date ....... .......................

Type of pump . ............... Developed capacity ...............
Capacity of pump ..... ... ............ Static level-depth to water... C r.

Depth of pump setting .................................................................. Pump installed by

3 WELL LOG SKETCH SHOWING LOCATION

Formations Locate in reference to numbered
I Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay Hn,. a

II

~0Feet .--. t.N.

W.

I :. _ _ _ _.

-- ---- ---- ---

S.
See reverse side for instructions

Drilling Firm.......... ..... .......................Date..............................

A ddress ... .. .. ..... ... .... ...... .... Signed .................. . .........................

IUL



WELL LOG AND DRILLING REPORT ORIGUAL

O CState of Ohio
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 454526

NECESSARY.*- Division of Water

SELF-TRANSCRIBING 65 S. Front St., Rrn. 815 Phone (614) 469-2646
Columbus, Ohio 43215

0) Cowat l Ll Township 21~ Section of Township

Owuc 7Aee (1?YKo Addss f (~/Ak ua)
3Location ofpropery~ Y)! 7' 6~b~d

BAILING OR PUMPING TEST
CONSTRUCTION DETAILS -(Specify one by circling)

Casing diameter -/ tlIr-Length of casiu Test Rate.... ...G.P.M. Duration of test.. -... hrs.

Iye of screen 7 ength of scree Drawdow_ - t. Date

y of pump Static level-depth to water_ _ _ _ _ ftr apacity of pump puality (clear, cloudy, taste, odor)

Depth o pump setting

,Date of completion Pump Installed by

IWELL LOG* SKETCH SHOWING LOCATION

i dtormatons Locate in reference to numberedSandstone, Iaae, limestone, From To State Highways, St. Intersections, County roads, etc.
gravel and clay

oeet Ft. No

2:,
UW. / E.

Q__~

I a

IfI additional space is needed to complete wvell log, use next cons ecutive n~lbered form.



WELL LOG AND DRILLING REPORT orGWAL

3 State of OhioNO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES
NECESSARY- Division of Water 461572

I SELF-TRANSCRIBING 65 S-Front St., Rrn. 815 Phone (614) 469-2646
'W Columbus, Ohio 43215.

County Township. /I"A s Section of Township

owner IL L .AP AIE Address 3
3 Location of property- '54 Q

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
CO D L 0 (Specify one by circling)

Casing diameter 04-5a O/Tength of casingiL_ T.. Rate .. _2...Q...G.P.M. Duration of t

*Type of screen- .. ength of scree. ' Drawd ./ ~-"' f t. Date -J /.. -

Type of pump Static level-depth to water -7 .

Capacity of pump Quality (clear, cloudy, taste, odor) I" ' ,.

Depth of pump setti.g

Date of completion Pump installed by

3 VELL LOG* SKETCH SHOWING LOCATION

Formations Locate in reference to numbered
I Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay

. . 0 Feet 2 t. N.

I_ .

e, E.

S.

Drilling Firm A - --. 2.i, 'Date

Address Signed- 7 " "

*If additional space is needed to complete well log, use next consecutive numbered form.

n~n m nn oor nmm nl n mumlum N N~
aan

I



WELL LOG AND DRILLING REPORT
State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 593332
NECESSARyI- Divisqion of Water
NE -Fountain Square

SELF-TRANSCRI BING Columbus, Ohio 43224

CONT6 TowNSHIP7 ) ~A SECTION OF TOWNSHIP_________

OWNER !-//I A7- ,R,4'7"e ADDRESS- 

3LOCATION OF PROPERTY, ~ /A7~ '-4tA~~~e??
CONSTRUCTION DBAILING OR PUMPING TEST

eDETAILS ISPcify one by circling)

UCasing diameter Length of casing Test rate gpm Duration of test h!

Type of screen Length of screen Drawdown . . . ft Date

3 Type of pump Static level (depth to water) Z9
Capacity of pump Quality (clear. cloudy, taste, odor)

Depth of pump setting

Date of completion Pump installed by

WELL LOGO SKETCH SHOWING LOCATION

Formations: sandstone, shale, From To Locate in reference to numbered
limestone, gravel, clay 0 fo state highways, street intersections, cotnty roads, etc.

I_________ Oft ? ____

IeEer __4, 'L 607

I __

*If additional space is needed to complete well log, use next consecutive numbered form.

* ORIGINAL COPY -ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,OHIO 43224



WELL LOG AND DRILLING REPORT ORIGINAL

State of Ohio
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 441619

NECESSARY- Division of Water

SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

County Township " . 'e Section of Township
.-. : -.. '*. -. . j ,",.

Owner A / - ,ddress.. ,

Location ofproperty * ' -" ' ....

COBAILING OR PUMPING TEST
CONSTRUCTION DETAILS (Specify ouie by circling)

Casing diameter. Length of casing Test Rate .... _, ........M. Duration of test............hrs

3 Type of scred" 7 ength of scree" Drawdowr "- t. Date,

Type of pump Static level-depth to water___- ft

Capacity of pump Quality (clear, cloudy, taste, odor)

Depth of pump setting

Date of completion Pump installed by

I WELL LOG* SKETCH SHOWING LOCATION

Formations Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.gravel and clay

° /
~0 Fee -Ft.- a

! --

Drilling Firm Date ,.,_-_.,

Address Signed

I additional is needed to complete well log, use next consecutive numbered form.



E WELL LOG AND DRILLING REPORT oRZG(AL

State of OhioNO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 44160
NECESSARY- Division of Water

SELF-TRANSCRIBING 65 S. Front St., Rn. 815 Phone (614) 469-2646
Columbus, Ohio 43215

Co Townsnp-t " _-...../ Section of TownshipOwner : -/"' ' ' " "- / _ , J _ _ J "'-" "_J____,.
_ 

" 
__ 

"  -  °  
__

- " .-

Owe Address /- -

Location of property 1/ L , '. -

BAILING OR PUMPING TESTCONSTRUCTION DETAILS (Specify one by circling)

Casing diameter - - T ngth of casing Test Rate. ........ _:-..G.P.M. Duration of test........hrs

I Type of scren -ength of screen Drawdown"./' f tt. Dat-

Type of pump Static level-depth to water ft

C apacity of pump Quality (clear, cloudy, taste, odor)

Depth of pump setting

I Date of completion Pump installed by

WELL LOG* SKETCH SHOWING LOCATION

3 Formations Locate in reference to numbered
* Sandstone, shale, limestone, Prom To State Highways, St. Intersections, County roads, etc.

_gravel and_ clay 0______ --.---- _-..________._______._.____.___1_

-0 Feet / Vt.. N.

WV. E.

I
I

I --------- --------| S.

I Drilling Firm _ -"_Date _-

Address Signed

I If additional space is needed to complete well log, use next consecutive numbered form.



WEL LOG AND DRILLING REP('".T OIGIN.",

I State of Ohio
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES

OR TYPEWRITER Division of Water N9 316649
DO NOT USE INK. 1562 W. First Avenue

Columbus 12, Ohio

Township .............. Section of Township ................3 o . . C , ... ss.... ... ... . .

Location of property.AI...P ~d~.~A# ... ~ ~.~ . ......... .... ---

3CONSTRUCTION DETAILS BAILING OR PUMPING TEST
asing diametL Pumping Rate..L-. G.P.M. Duration of test........hrs.a,. d :r Q... ,:...Lengh of caoing...1 . ... ..

Type of screen! A ...12-..Length of screen-.. ......... ft o

Type of pump ............................................................................... Static level-depth to water..................... . ......... ft.

Capacity of pump ........................................................................... Quality (clear, Qm d.. j, , tnct- or ) .4---.............. ...

D epth of pum p setting .................................................................. ---------------------

Date of completion ................................ Pump installed by .....................

I WELL LOG SKETCH SHOWING LOCATION
Formations Locate in reference to numberedS Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay

o/ F e et . t.N .

-- 7
3, 6, W. a E.

! ,
II

S.
See reverse side for instructionsD r ll n F ir .... . .. ...

D rilling F rm ., ,,J ' ...... ]- .... ....................... D ate ........... .... ... . ........................................................

Address -- -- - . . . . - .... Signed -- ." ....



WELL LOG AND DRILING REPORT oRc"N.;

State of Ohio
DEPARTMENT OF NATURAL RESOURCES NO 109580

Division of Water
Columbus, Ohio

"/4 _ " Section of Township
Cowty i........ Township.Z....'.. ..... - ........ ......... or L?$ Number ........................................

Owner ........ :.... ! ,41 . " ,L IA ...:........... ................... Address..

Location of property. 952=. ....... ...

3 CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ..... . .....- Length of casing.............. Pumping rt...6.....G.P.M. Duration cf ts..1 Type of screen .................. .Length of screen.._.. _ Drawdown ............ ft. Date..-...0.7..CT .S_...

Type of pump ................... ... Developed capacity .3 Capacity oi pum p ..................................................................... Static level- depth to water ......... .............. .........................

Depth of pump setting ............................................................... Pum p installed by .............................................. ................

I WELL LOG SKETCH SHOWING LOCATION

m Formations Locate in reference to numbered
Sandstone, shale, liruestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay

0 Feet ...i.. .. t.! N.

| s.

Drillin F, ... ........ . - . . . D ao ....... ........ .

sA

: -.......................,.. , .... .. ------Address..w , ... '.. . ..... .,. .. , Signed. _ 14' _ .4 xw......

~~L) <~tH



W L LOG AND DRILLING REPC"T OmmGfRlP

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
1500 Dublin Road No. 224678
Columbus, Ohio

3 . Tow nship... . ......... Section of Tow i ..................................................

Owner.! y6 Adrs -.z-,'0 f"r
0. . . ....... ..... ............... ........ ...Address .- ---.--.--.--.I Location of property ./ r-Y, ,'- I ; . ' . .... ..

L- o c a. "rop'~'~'--................ .- 
o  

.
- 

....... ....... ..................................................... ............... ..............................

3CONSTRUCTION DETAILS BAILING OR PUMPING TESTI , . ,- "

Casing diameter ... '... Length of casing.:.,.-.......... !Pumping rate ...... P ....... G.P.M. Duration of test.......... hr

3 Type of screen ............ Length of screen ...... ... Drawdown .... ...... ft. Date.... I......2. ......... F .........

Type of pum p ........... ... Developed capacity ....................................................................3 Capacity of pump ................................... .................... - . Static level-depth to water ......

Depth of pum p setting ............................................................... Pum p installed by ......................................................................

3  Date of completion .............................. I

WELL LOG SKETCH SHOWING LOCATION3 Formations F Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay I

• 0 Feet ..... Ft. N.

.: .. DPc.I

I - ,/. ."

L.7.

See reverse side for instructions

Drilling Firm . .......... Date ..................... ..........

A ddress .... .... .. ..... ... ............................. Signed .... . ........... ..........................................
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"-'LL LOG AND DRILLING REPr,,T OR:GINA

I State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio N? 162154

, Township'#4 --~?~1 Section of TownshipCounty f .1 ......... Township.) I.M.Ai /lrf....or Lot Number ............ --- ................................................

Own r .... .. ...... . ..- .................. .............Add

Location of property . ....

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ..... 1 ............. Length of casing.... .6/. . Pumping rate ................ G.P.M. Duration of test ....... h

Type ofs. ......... Ltth a o.o,. ....... ,Drawdown.. . ....... ft. Date.J o.1 ......

Type of pump... ..... ................ ....... Developed capacity .... ... 7.3 Capacity of pump .................................................................... Static level--depth to water..- ........ .

Depth of pump setting . Pump installed by .............. . ......

I WELL LOG SKETCH SHOWING LOCATION

Formations Locate in reference to numbered
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc.

gravel and clay I

0 Feet ...27 .. Ft.

i //~~t )w -. \

See reverse side for instructions

Drilling I -[- D ..

UAddressro ... .Q6 ..... Signed .. C .. ' - . .........

1I7-



LOG AND DRILLING RF".RT ORIGINAL

State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 492742
NECESSARY- Division of Geological Survey

SELF-TRANSCRI BING Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

COUNTY, ,/, ~ ETION OF TOWNSHIP

TOWNSHIP - OR LOT NUMBER

LOCATION OF PROPERTY_______________

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
(SDeciy one bv circling)

Casing diaketer Lengh of casing- / Test rate /pm Duration of test h-

Type of screen Length of screen Drawdown f Date

Type of pump Static level (depth to water)

I Capacity of pump Quality (clear. cloudy, taste, odor)

Depth of pump setting

Date of completion Pump installed by.

WELL LOG" SKETCH SHOWING LOCATION

Formations: sandstone, shale, From To Locate in reference to numbered

limestone, gravel, clay state highways, street intersections, county roads. etc.

Oft ft N

I 1 ____AT

A DR ATGEDA

*If additiondl space is nrled(d 1c; Corn TL w II -11, f- n,. , I



WEI" LOG AND DRILLING RE~R..T ORIGINAI

I :State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 478142
NECESSARY- Division of Geological Survey

SELF-TRANSCRi BING Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

*/ ; SECTION OF TOWNSHIP
COUT Z TOWNSHIP / -L L - OR LOT NUMBER

OWNER /) , L L ADDRESS ~ >?~~~/.

LOCATION OF PROPERTY ___________________________

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
(specify one by circlingI

Casing di-ter - Length of casing Test rate gpm Duration of test hr,
Type of screen i' 'J"-/Length of screen, Drawdown/ t

i ' -l  ft Date ~ - # .i . / 7j

Type of pump .LStatic level (depth to water) -i

Capacity of pump Quality (clear, cloudy, taste, odor) 0f, Ai )

I Depth of pump setting

Date of completion Pump installed by

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale. From To Locate in reference to numbered
limestone, gravel, clay state highways, street intersections, county roads. etc.

C a-t;0ft~

i --

I _ _ _ _ _ _ _ _ _ _ _

I _ _ _ _ _ _ _ _------__ _ _

I

DRILLING FIRM-<LI ( ?41/ K DATE/

A D D nS S oetlouSIGNED form.

*I addtional space *s needed to complete well log. use nex~t consecutive numbered form.



WE!' LOG AND DRILLING REr1RT
I 'State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES
Division of Water

NECESSA RY - Fountain Square

SSELF-TRANSCR! BING Columbus, Ohio 43224

COUNTY;/t& TOWNSHIP_ ______ SECTION OF TOWNSHIP

OWNER____________________ ADDRESS___________________

LOCATION OF PROPERTY-

CONSTRUCTION DETAILS BAILING OR -AING T Sf>
(SpeCify one by c.,c1inO-g

Casing diameter Qj.. ."0 1, D Length of casing T7 Test rate gPm Durationof tf t h

Type of sceen, Length of screen , Drawdown ft Date -

Tyeo up__ __ __ _Static level (depth to water)
Capacity of pump- Cl 4')/ G'-, Ad

"  Quality .cloudy, taste, odor)

Typeh of pump sehtting_______________

yaeof .oml //io- Pump installed

, WELL LOGO SKETCH SHOWING LOCATION

Foritiations: sandstone, shale, From To Locate in reference to numbered

limestone, gravel, clay state highways. street intersections, county roads. etc.

0~ ft ItN

/ JJ-/- W K4 4-.-J oA/K"

..

-S

DRILLING FIRM. 4 DATE el -

*If additional space is needed to complete well log, use next consecutive numbered form. - '

l ORIGINAL COPY - ONR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,OHIO 43224- -
I _ _ _ _ _ _ _ _ _ S



WEL.. LOG AND DRILLING REfORTI .State of Ohio 7
NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 6 1 2

NECESSARY- Division of Water
Fountain Square 13, 4 3!5

SELF-TRANSCRI SING Columbus, Ohio 43224

3ONT /; -lk1 TOWNSHIP____________________ SECTION OF TOWNSHIP_________

OWNER L:; //AV ADDRESS 8-D-1/9L

ILOCATION OF PROPERTY A ,ALOE &Z C- 0a4& $ 2 ,~/Z ,b
CNSTUCTION DETAILS 'BAILING OR PUMPING TEST

CONST UCTIN DE AILS(specify one by circling)

Casing di.ameter Length of casi-g Test rate /.. .. gpm Duration of test h..,# k.

E Type of screen Length of screen Drawdown Az9 ALi ft Date_ _ _ _

Type of pump Static level (depth to water)-

Capacity of pump Quality (clear, cloudy. taste, odor)

I Depth of pump seting

Date of completion Pump installed by

I WELL LOGO SKETCH SHOWING LOCATION

Formations: sandstone, shale, From To Locate in reference to numbered
limestone, gravel, clay state highways, street intersections, cotinty roads. etc.

C, z?-F ,-~l,~ -__ __

I___- -,i _ <

I 5 ss . . Z---D7 <

'I
DRILLING FIRM DATE 0--,

E AOORESS~ /)'' 72'zJ12 a VC.I' SIGNED C

*If additional space is needed to complete well log, use next consecutive numbered form.

I ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,OHIO 4322



WELL LOG AND DRILLING REf'" RT-
State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 61812
NECESSARY-- Division of Water

S Fountain Square

SELF-TRANSCRI BING Columbus, Ohio 43224

3COUNTY- -L TOWNSHIP I'(/f,7 ?i SECTION OF TOWNSHIP__________

OWNER I 'L / "z -ADDRESS CRb

LOCATION OF PROPERTY A/, a n
CONST'RUCTION DETAILS BAILING OR PUMPING TEST
CONTU CTIO N AI LS (sDecify one by circling)

Casing diamneter Length of casing Test rate 116 - gpm Duration of test

I Type of screen Length of screen Drawdown Ald.AZ/L-E ft Date

Type of pump Static level (depth to water) / -1 ', ,
Capacity of pump Quality (clear. cloudy, taste, odor)

I Depth of pump setting

Date of completion Pump installed by

I WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale, From To Locate in reference to numbered
limestone, gravel, clay state highways, street intersections, county roads. etc.

F Ot ft

SRILLIN COP D- D T I N CZ 4

ADDREL _& 2 ____ !z / IND 5L X_1 ) Ae_

* i additiona spac isnee ocmlt'wl ouenx oseuienmee o

ORIGNALCOP - DNRDIVSIO OFWATE, FUNTIN Q.,COL.OI 32



WELI LOG AND DRILLING REi-RT -2?.

State of Ohio

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES 632817
Division of Water
Fountain Square

SELF.TRANSCRI BING Columbus, Ohio 43224

I COUNTY thO4WNSIPP" p1*r -SECTION OF TOWNSHIP_________

* OWNER 1Ik4 e = ADDRESS'&_________

LOCATION OF PROPERTY : M " J

CONSTRUCTION OETAILS BAILING OR PUMPING TEST
Ispecify one by circling)

Casing diameter ,A59.' ... Length of casing Test rate - gpm Duration of test|Type of screen Length of screen Drawdown Ift Date.I N
Type of pump ,Static level (depth to waterDa

C apacity of pump Quality (clear, cloudy, taste, odor)

Depth of pump setting

Date of completion , Pump installed by

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale. Locate in reference to numbered

limestone, gravel, clay state highways, street intersections, county roads, etc.

Ot t N

U _ _

_ _ _ __ _ _ w
_ _ __ _ _ _ _ 16

DRILLIN Ml rML DATE 3

ADDRES~ XJf2LTL~h IGN

*If additional space is neede to mpl ete well log, use next consecutive numbered form.t

UORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS., OHIO 43224



WELL- LOG AND DRILLING REPflRT

NO CARBON PAPER DEPARTMENT OF NATURAL RESOURCES
NECESSARY- Division of Water 888
NECESSAR - Fountain SquareI SELF-TRANSCRI BING Columbus, Ohio 43224

SCOUNTY TOWNSHIPA r -SECTION OF TOWNSHIP_

OWNER ~ 4d. 1 ~~ADDRESS- J'121 /
ILOCATION OF PROPERTY___________

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
,specify one by circling)

Casing diameter Length of casing- Test rate I? gpm Duration of test hr

iType of screen Length of screen Drawdown ft Date

Type of pump Static level (depth to water) _ _

ICapacity of pump Quality (clear. cloudy, taste, odor)

Depth of pump setting

Date of completion Pump installed by

IWELL LOGO SKETCH SHOWING LOCATION

Formations: sandstone, shale. From To Locate in reference to numbered
limestone, gravel, clay state highways, street intersections. cotinty roads. etc.

_________Oft__ ft iN
I}

! 7

A2 II?'-

,, o,,.,.o ,,.t, . P7.7,,., TE r .- .... J. -/.'AP . .__________ ________

* ADORS 2IM 6 '~l

*lf additional space is needed to complete well log, use next consecutive numbered form.

I ORIGINAL COPY -ODNR, DIVISION OF WATER, FOUNTAIN SQ., COLS.,OHIO 43224 '"
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I APPENDIX B

I DECONTAMINATION PROCEDURES, SAMPLE NUMBERING METHOD,

SAMPLE PACKAGING, SHIPPING AND HANDLING TECHNIQUES
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N APPENDIX B

3 DECONTAMINATION PROCEDURES, SAMPLE NUMBERING METHOD,
SAMPLE PACKAGING, SHIPPING AND HANDLING TECHNIQUES

3 Decontamination Procedures

All split-spoon samplers, sampling trowels, hand augers, bailers, pumps and

3 other sampling equipment were decontaminated between samples by washing with

soap and tap water, rinsing with tap water, rinsing with distilled water, and finally

3 rinsing with isopropyl or methyl alcohol.

Augers and drill pipes were cleaned between borings by steam cleaning with

3 tap water, washing with soap and tap water, rinsing with tap water, rinsing with

distilled water and finally rinsing with isoproponal. The drill rig was steam cleaned

3 between borings.

Decontamination wastes (water and soil) generated in the drill rig

* decontamination area were contained in a decontamination pad and placed in

drums for later sampling and disposal. The wastes from decontamination during

3 drilling at the HWSA were placed into drums. The decontamination water from

cleaning hand augers and sampling spoons was dumped into a sanitary sewer or

* spread on the ground surface at the site.

Sample Numbering System

I Each sample submitted for laboratory analysis was assigned a unique sample

identification number that describes where the sample was collected and what type

3 of sample it is. Each sample number consists of a group of letters and numbers

separated by hyphens. A summary of the system is presented in Table B-1. For

3 example, the first water sample collected from monitoring well 3 at Site 1 was

labeled RBI-MW3-GW1. The second ground-water sample collected from

3 monitoring well 3 at Site 1 was then labeled RB1-MW3-GW2.

Numbering of duplicate, rinseate, field blank and trip blank samples

3 incorporated some aspects of the basic numbering system. Duplicate soil samples

were assigned numbers identifying the actual site number, but utilizing fictitious

3 sample source and sample numbers.

3
895DP12-96 B-I

U
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I

TABLE B-1

SAMPLE NUMBERING SYSTEM

3 RICKENBACKER ANGB, COLUMBUS, OH

I Proiect Identification: RB

3 Site Identification and Number: Site Number: 1

Sample Source Number (sequential):
MW____ Monitor Well #

BHB Shallow Soil Boring #AB Auger Boring #

Sample Number:
GW Ground Water
SS Soil Sample (Split-Spoon or HB)3 GS _ Surface Soil Grab Sample

Example:

3 RB-O1-MWI-SSI

First soil sample from Monitoring Well #1 drilled at the HWSA.

8
I
I
I
I
I
I

895DP 12-96 B-2
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I

U Sample Handling. Packaging and Shipping

3 All water, sediment and soil samples collected for chemical analysis were obtained
with equipment that was decontaminated prior to each use. The samples were
placed in pre-cleaned glass and plastic jars and bottles supplied by I-Chem
Research, Inc., via VWR Scientific. Prior to sampling, each of the sample containers
was labeled with waterproof ink. Information on the labels included:

I * Sample identification number;
* Preservatives added;
• Date and time of sample collection; and
* Required analytical method.

Sample containers were wrapped in packing material to minimize the chance

of breakage during shipment and packed in plastic coolers. The coolers were then
packed with sealed, ice-filled plastic bags. A chain-of-custody form was prepared
for the contents of each cooler prior to packing. Information on each chain-of-
custody form included sampling information recorded on the label of each sample3 bottle, the total number of sample bottles for each sample and the headspace PID
screening results for soil samples. The form was then signed by the sampler(s),3 signed and dated by one of the samplers in the "relinquished by" box and the
Federal Express airbill number was written in the "received by" box. The form was
then placed in a sealed plastic bag and taped to the inside of the cooler lid. Each

cooler was sealed with tape and a security seal and shipped by Federal Express to
the ES Laboratories in Berkeley, California.

Upon receipt of a sample set, the laboratory inspected the shipping container
for security seals before opening. The container was inspected for the chain-of-
custody documents and other information or instructions. The sample custodian
verified that the information on the sample bottles matched that on the chain-of-
custody forms and signed for receipt. Any discrepancy between the samples
received and the chain-of-custody information, broken or leaking sample bottles, or3 other abnormalities were reported to the laboratory supervisor. Notation of the
problem and resolution was made on the chain-of-custody form, initialed and dated

* by the sample custodian.

8
I

895DP 12-96 B-3I



I

Each sample was assigned a unique chronological laboratory number. A

sample number label was attached to each bottle. All identifying information was3 recorded in a bound sample log book. The information documented included:

* Laboratory sample number;
• Date of receipt;I Client name;
* Client identifying number or description;
• Project number;
* Analyses required, andU Storage location.

3 Upon completion of the log-in procedure, the samples were stored in a
secure area under the environmental conditions required to maintain sample3 integrity. A work order form was prepared and provided to the laboratory to assist
in scheduling and completion of the tests within required holding times.

I
3
I
I
I
I

I

I

I
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APPENDIX C

DRILLING LOGS AND WELL CONSTRUCTION DIAGRAMS
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Unified Soil Classification System

Soil Classification Abreviations

GW Well graded gravels, gravel-sand mixtures, little or no fine

GP Poorly graded gravels, gravel - sand mixtures, little or no Fine

GM Silty gravels, gravel - sand - silt mixtures

GC Clayey gravels, gravel - sand - clay mixtures

SW Well graded sands, gravelly sands, little or no tines

SP Poorly graded sands, gravelly sands, little or no fines

I SM Silty sands, sand - silt mixtures

SC Clayey sands, sand - clay mixtures

I ML inorganic silts and very fine sands or clayey silts with slight plasticity

I CL inorganic clays of low to medium plasticity

OL Organic silts and organic silty clays of low plasticity

E MH Inorganic silts, micaceous or diatomaceous fine sand or silty soils

I CH Inorganic clays of high plasticity, fat clays

I OH Organic clays of medium to high plasticity, organic silts

I PT Peat, humus, swamp soils with high organic contents

I
U

I

I



MIuLLE n MN-AKL ENGINEERING SCIENCE I.TwO '
DRILLING RECORD

RIGTYPE _ PROJECT RITCIFNBRACRANG8 IWKYUO FFr~n 9DnA
PROJECTNo CL15.131L n~o oJ. ' t .... , AhEROI~t

i T N Esa D/s DRTHER

IM Et1o START 7/ , __s_ _ _ _ _

FINISH MIOMR 1120

Tom SOIL DESCRIPTION 0ELLDESIGN COMMENTS
- -S- S- PROTECTIVE

CASING AND
LOCK

0 ... , ! =2FT STICK -UP
.2 - 12 CL BRN, SILTY CLAY !/TRACE OF GRAVEL, SRMP. DRY ,21TNS I CK-C• ,-,,,,,, ,,, - 21N. DIA PVC

q8 ... " .... RISER
DAMPl

- - - ~,CEMENT/
-....m ' ,~, BENTONITE

- .35..... GROUT

a -H-IST ZFT BENTONI TE

* JilO... J~fli ,,.,,,jMOTTLED, CBRN-RED BRN-GRY) ID/SOME GRAVEL, ELTSA
-- - .... J.SAMP. HAS SLIGHT HYDROCARBON ODOR

inn0...L...D ,, BRX,ND0MOTTLING, VY HOIST SAND PACK

3 .. i C B S L S...... ......

"I ..l ... ...... S R Ei i.....OIS ......

* ~ VY MOIST
J.ZD~~ai..... ___ __ ___ __ __

a 2 2FTW YBHTENTDOADNSAP WT N ITEHENO
* a a2 P-LLEATER

* CL - -' (1 - BRN, GRLLY Y CO. SAND SA AE

..L. ... ......

Y M O S .. .....

...... ....

....-. . ......

* - -.. - .. 2 SW GRY-WHT, FMED SAND, SAMP. WET ROHSSENO

ao 0 1D1 a -:: - OTHL
SiDDPNTRINTS UMAYf-U0LV~R fM IAVFL lU-iT "'""~LY1:I ~l!~2lF

....P. ...... , I

13 RE B OXR, GRNAVESLLY C L SAND, S R VE LS. 'i!] : :..5 0 lO0 5VY HOIST:.... . ...... :
......i .....

t SW GRY-WHT, MEDSHO, SMP. W ET RH HSSEN N mZ '": ' i [[': ::: !]]'

PEERIINTETSUMR 0-10 SILT CLAYE q]]]mF:: CRVE - '0-1 sak Y ..m SIT rl ly UK

15PISPO 18ERUTIG C&OE 121- SIL'TY MYSOE m fi :':': .1Q



u.m m ENGINEERING SCIENCE NCNo IB-Li
INSP=R mu vt , 51T 2 OF 2MDRILLING RECORD
Ris TYPE PROJECT RICKFNRKR _ _ ___G_IlL I IJECT 910 CLl1513
I -LOT PLM
BE lATHER
TIME STiiRt

FINISH

TML USES SOIL DESCRIPTION WELL DESIGN COMMENTS
.lflL. 1J8L~ .JIUL J.I SW RED-BRN, SAME AS ABOVE, SRMP. WET NELL BOTTOMac..... .i!i WELL BOTTOM

2"- 19FT
2! SW GRY, CO. SRND FSOME GRRVEL. SRMP. WET ..................-. . . . . . - - •. . • . . . ,. . -. ..

BORING AUGERED TO 20FT

STRNM PENTRT]II01 TEST SUMMARY,,
S a -SPLIT SPON AU CU17INGS C -O

"a - - -nmllnilill I mD~
D

i



REV 0,679 JAW4~S

3MONITORING WELL CONSTRUCTIO.N LOG - Double Cased
WELL NO.: r)141 1IIli~i RI CtAbICe ANIS Ohi I Sule. 1 W
Project No. CL1,51 Ciienl/Projecl:I MHAZWRAP Con1roclor.E ne DrIg Conlroclor. Bowser - Inrel:
Comp. Siarl J 8..m)J Comp, EId. 720/88 m

Eie Pq 360PROTECTIVE CSG , ,

reg0 22Depth BGS -0 Weep Hole (YIN)

S Eev. 0741o GUARD POSTS (6/)) S * e ~c n rt
SURFACE PAD

- Compoition 8 Size Conicrete (2' - 2'
"eo SURFACE LSG

10,INType - A
11Diomneler _____ ___Total Length

loo GROUT: Sel.,plHydratien Time
1-1 000Composition a Proportions

internval BGS________________ ______

00 Tremied (Y/N)
INI I'llRISER PIPE

Type - v
Diomneler Il _ _ _ _ _ _ _

o'Tolol Leuglh (TOC to TOS) I
lo, 1 1GROUT

S- C~~~omposition 8 roponlions 1 AIeA~ t
10 9/ Com crefe

interval BGS 0S
Tremnied ON

CENTRALIZERS (/

SEAL

___________Souirce NA3Sel1j/Hydrolior Time NA VolI FluidAde

Type Qvartzr SAND

13 Gr Sze D-s, 001

TD~T 2 rrienvo (G Leg

A1iR H-ol ize 8Ty, 41
S ,i P en 0 _____________________________

TD'~: 20 Ireva /Lyrotn Tn



mu~n[ ,' ENGINEERING SCIENCE No
mmET .1...ET

___. _____ DRILLING RECORD 4lETI , PS WYPLE__ PROJECT RITCKNRRCKER RNGR ,f R1 nc srffl cDnfmn

... . PROJECT NO CLI1S 13
DL low t1nI BETHELOTPLR
Tn 

-=1 STIRT 7/ NFINISH , 1on,

Towc T SPT SOIL DESCRIPTION NELL DESIGN COMMENTS
- --- -- PROTECTIVE

CRSING AND
LOCK

- 5 .... ZL .~. CL BRN. SILTY CLAY W/TRRCE OF SAND AND GRAVEL. SRMP. 2FT SIRK-UC
-OIST RISER

t -CEMENT/

75 BENTONITE
- - _ GROUT

GRY 2FT BENTONITE
- .... BRN PELLET SEAL2o 4 -B R N .... . ....
..... . . ....

......:: .. ..

- - _ _ _ _ _ _ __ . .SRND PACK
NO RECOVERY
In.... ......li 1O:::: FT WELL

.-I -_J1 SC-E__
- oo 5 CL SAME AS ABOVE, SAMP. VY MOIST ..:.: ......

I - a -5F

,.. . . .-.- ..

I n g . .... , .....

.. . .....,
. ...... .
. . . .. . .I1 00 l :......... 

t21
. -. . . . . . . .

...7 .....
. ... .. . . . . ..

. .... :..... ..

1l S ... ' - iii[![]]:!]WELL BOTTOMBORING RUGERED TO 15FT ::]i
15FT

STM PENETRTION TEST SUMMARY 0-14SILTY CRY TRACE OF RAMD RIM RVFL
58S.SPLITSPOW AO£&ECUTINS C---CORED



ACv DATE ;Adi 1999

MONITORING WELL CONSTRUCTION L,-G - Double CasedNWELL NO.: PW2 Insi0110icn: k n 0.K P-Aer )GA Ohi 1-Sie. H VJS
r ,ject ND. CL 115 Client/Project:

HAZOWRAP Contractor. E~ieer#-( - cie~i D'~g Contractor. *tw~e C (lrner
Camp. Start. 7/29 7 --. )I Comp. End._ -7 12 q /IIm)3 'Jiit By Well Coord: CTr- tan

E~ev PROTECTIVE CSG
He-gt - -38Mterial/Type fist ee I
E'e . 143.2SDiomelera

Heig __1.2_S Depth BGS 3 . 42 Weep Hale (Y/N)

GSle. _7_1. GUARD POSTS (I'N)

G S He ghl ~C 0' No. 7F Type 2.5" Steel tceicrefe 1felled)
eD. BSSURFACE PAD (2 2

Composition a Size ConcretC (2 xU ~ ~~~SURFACE CSG NA TtlLnt

I0 GROUT: Setup/Hydfation Time
.1, Composition a Proportions

I~ interval 865
1-1 Tremied (YIN)

1-1 looRISER PIPE
11.' Type Pvc
N, Diameter 20

Taoo Length (TOC 10 TOS) F7. 2-c
GROUT

AdComposition a Propofftens ieef

Interval BGS 0-33 Tremied ('rIO
CENTRALIZERS ('r/O
:eplh CS)

SEAL

3- 'Source A

N.Selup/Hydrol:on Time NA Vol. Fluid Added NA

Type av A rf Z SI~?Ib
Amno.nt Used

Tb IS* ~:cType - TPe 0.(

5JYP /
NA In'ervol RGS Length

PA ACIKFiLL PZ-U3 N

NIA Setup/Hydraticn Time

.4q E~ H-Trenned ( Y/ N)
E?:rvec e d 0



Nu.En ENGINEERING SCIENCE *U.ro p le- - .
DRILLING RECORD __ o___

____T____,_, IIfJEICT' RTEXKFNRACUKFR RNGR __aT _O _________

- PUJETM tL11512TIN I~LL.i.._. S.lT.../U -
-IaE-'FINISH / fim

,,,,,IH.I 2T USs SOIL DESCRIPTION SELL DESIGN COMMENTS
- - .4" ,PROTECTIVE

CASING AND
-LOCK

* -111t - ' OL BAN, SILT I/LITTLE PEBBLES AND TRACE OF CLAY. 2FTSTICK-UP, r';21N. AIR PVC
I .5SL. a SRMP. MOTTLED FROM 1.0 - 2.OFT. DRY E,- - ,"' ", RISER

;';' ",CEMENT/
NOT SAMPLED ; EN";-,, ;--,BEHTONITE

aaa, ,i - G R O U T

a2FT BENTONITE
' __PELLET SEAL

.2 -S ML BRN. CLAYEY SILT IfSOME PEBBLES AND TRACE OF SAND

i SAMP. HOIST AND PLASTIC
* a - - SAND PACK

...NELL SCREEN

U a - a -.. lOFT
LL ....... ..MSA E S BO

NOT SAMPLED .

...........

10 - .IO. .i SE DA. F. - MED SAND I/SO.E ED. GRAVEL. S.P. SET

a~~~~~... a.....J~ IhINL BTO;32...... ,.... .

BO - a BRING RIUbLKPI TO l.9FT. THEN BRCKFILLED TOI8TUi L iii! I 1LLFT BTO

SS"SPLITHUI ARUGW1TlUIS C;CDE1 SItE.15"I7SUWIDGUIiVL

. . .. . . .. . .. .m



IMONITORING WELL CONSTRUCTION LOG - Double Cased RE.DY:JN99

WELL NO.: (') j..jI Installation: R - ~a~r fNC' oil- - TSite. -

Project No. CLI IS Client/Project:

HAZWRAP Contract -or. *~qAeermS- ScltCAce Drig Contractor: owsf -Morner
Comp. Staet. -'g : m)] Comp. End: 10 :I _m)

90111By. Well Coord: M'1rK dupiD &chr

_l PROTECTIVE CSG
r~e~gt 2AMaterial/Type (IStee I

_____'14 ._1_ Diametera

Heiht _2.__ --_ Depth 8GS .5' f weep Hole (YIN)

GSElv. __116_ GUARD POSTS (&N)
GS Heghl f:.0 Z s4 Na. -.. LJ . Type 2.y" steel (concrele ft'tfed'

SURFACE PAD .

Composition 6 Size CoAcre te (
SURFACE CSG N
Type N
Diameter ________Total Length.

GROUT: Setup/Hydration Time____________
IN Composition a Proportions

Interval BGS
INI Tremied (Y/N)

RISER PIPE PC
TypePC
Diameter 2
Total Length (TOC to TOS) 9.s

GRmoUtio Proportions o,r c r e e "A'/.
aLAA Ie IAI (1oe

Interval BGS -(4Y
Tremied (Y _ _ _ _ __ _ _ _ _ __ _ _ _ _

CENTRALIZERS (Y/O)
Depth(s)

& ___0_ SEALf
Type ert'C

Co Source A

Setup/Hydration Time -....&A... Vol. Fluid Added AA.....

3-Type ?avaktZ Scorid

3 *0' 00- . Gr. Size Ost._ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

3 I?0 - - -- -Slot Size 5 Type

IIntervol FIGS Length

BACKFILL PLU2

Tt 1oleril .A
TO ~~~~~~~~~Setup/tlydraticn Time__________________

H Tremnied ( YIN)

80reric e dio
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I ES ENGINEERING-SCIENCE

I

I WATER LEVEL MONITORING
HAZARDOUS WASTE STORAGE AREA

RICKENBACKER AIR NATIONAL GUARD BASE

DEPTH TO CASING WATER
DATE WELL WATER ELEVATION ELEVATION

FT

16-Sep-88 RB 1-MWl 10.40 743.60 733.20
17-Oct-38 RB 1-11WI 12. 11 743.60 731.49
17-Nov-88 RB 1-MW1I 10.72 743.60 732.88
17-Dec-8,3 RB I-MWI 11.84 743.60 731.76
2-Janr-89 RB 1-MWI 10.30 743.60 733.30
15-Feb-89 RB 1-MWI 10. 15 743.60 733.45
15-Mar-89 RB I-MWI 9.98 743.60 733.62
I9-Apr-89 RB 1-MWI 8. 83 743.60 734.77

16-Sep-38 'Bb 1-MW2 10,35 743.38 733.03
17-Oct-8o RD 1-MW? 12.00 743.38 731.38
17-Nov-88 FNB 1-MW2 10.78 743.38 732.60
17-Dec-88 RB I-MW2 11.75 743.38 731.63
16-Jan-89 RB 1-MW2 9.46 743.38 733.92
15-Feb-89 RB 1-MW2 10. 10 743.38 733.28
15-Mar-39 RB 1-MW2 9.90 743.38 733.48
I9-Apr--39 RB 1-MW2 9.30 743.38 734.08

16-Sep-83 RB 1-MW3 10.50 744.09 733.59
17-Oct-88 RB I-MW3 12,42 744.09 731.67
17-Nov-88 RB 1-MW3 10.82 744.09 733.27
17-Dec-83 RB I-MW3 12.17 744.09 731.92

-Jan-89 RB I- INW3 10. 2-1 744.09 733.88
15- Feb- 39 R B 1-MW3 9.71 744.09 734.33
15-Mar-39 RB I-MW3 9.73 744.09 734.36
19-Apr-89 RB 1-MW3 9.45 744.09 734.64

I
I
I
I
I
I
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I APPENDIXE

3 AQUIFER TEST CALCULATIONS
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LEVATION TOC MI ENGINEERING SCIENCE WELL NO. R-J..-.i
LERTIO PVC 743fi.5, HYDRAULIC CONDUCTIVITY TEST DATE_ /1/_
LEVATION GS 741-20. PROJECT RICKFNRACKFRRNGR LOCATION APPHRX. 75FT -LST
ATERLEVEL TOC .JIisl - PROJECTNO CLISIS OFBLOC560 IN FRHCO AREA

I ,14- r WATER l-

STATIC HEAD CH) 10-76' t.2DD .71' 1_ 10

S t: PIPE RADIUS Cr) ..-.....BL. .25B -251 .

-233 I32L /15l
m BOREHOLE RADIUS CR) 0.331 0. 30.o0 - 37' J-S.

t : SCREEN LENGTH CL) 1' . IL L 0.55fl i41V I q-f17, _ 0-4f
INITIAL HERD CHo).,iL...0...5000 - q.81l ... ,if

h~~~- min___i~i .50 10-fl' 0-29
HYDRAULIC CONDUCTIVITY: .2 021.

S= r2I n R) -15 .- , .14
K -2 L 2.00 toLt'i

LOG 0 K : 1.36 X 16-3Z FT/MINo * K =  5.76 X 10" CM/SEC

ii ~ToH 0. ....
-0.3- ,

i -.2-

0.3-

•I *. -O0SI

-0.5- *

0.6_

*! -0.7-

-0.9-i", "i' i"
I 1 ,,2 ,TIME MIN 6 7



LEVRTION TOC 743-60' ENGINEERING SCIENCE WELL NO..-- RB-I-MM?
LEVAION PVC 743-.46 HYDRAULIC CONDUCTIVITY TEST DRTE _ /__/ __
LEVRTION GS 741-01 PROJECT RICKENRACKUR ANNR LOCFTIO FNST LFBLn j .5

WATER LEVEL TOC ..-.41 PROJECT NO CL 5IS15 OUTS -TO PUMPS

-1 14- r WATER JUL
J1ML DEPTH. L H-n

STATIC HERD CH) i7f' 0.0 L 75' 542' t AO
0_02 1 5,23' 0-93

,w t M PIPE RADIUS (r)...f.' .... .. f3 5-45, R0
a L05 5-Rl' 0.2

"1 BOREHOLE RADIUS CR) 0,331 0.10 631 017.
n_25 f-49' 017

t SCREEN LENGTH CL) 5.5' 050 - S3' 1 0.14,, =o075 J.56' 012

H INITIAL HEAD CHo) 512' -- £.58 .11

HoL HYjRAULICCONDUCTIVITY: 2 .03, .iD
r21n 1/R) 0 6-70, OL

KR 2LTo 5.0 L 71' 00
LOG a- K: 6.75 X IO"-lFT/MIN 7 - fi741 n o.
-H-Ho 2.86 X 1O"CM/SEC -.- im57' .OM

" 0.1-

-0.2-

-0.3

- 0.4-
-0.43- To 0.25 MIH
-0.5-

-0.6-

S-0.7-

-0.8-

"1]192, TIME CHIN) 6 72 3 4 5 7



ELEVATION TOC 74-09' ENGINEERING SCIENCE WELL NO.. H.-01-03W
ELEVTINPV.' 74-75, HYDRAULIC CONDUCTIVITY TEST DATE 9/20a/R
ELEVATION GS-, PROJECT RITCKFNRCKFR RNSB LOCATION. ORODX255{ELS

WATE LEVL TC 11081OF BLDG~ S~OATERLEVEL TOC..JI.LO..__. PROJECTNO CLil5.15 ._ _ _

-1 14- r WATER H-h

STATIC HERD H). 9-41' T.i ..FPTH h H-H -

I ~~ SF 9-1 ST74' HED1)0il

L PIPE RADIUS Cr 0-08' 1i7 i7 0-

SBOREHOLE RADIUS CR) 0312SM 1-721 0-93.

.- L.... SCREEN LENGTH CL) 82 . 2u- I aZ .UJL!A r I '  I " 2_s I i -92' ! -88

H INITIRL HERD (Ho) 2L - I84 93' I-7

HYDRAULIC CONOUCTIVITY: 50 .B'!i.L 0D5/ " --. !I.-.. 1I IR Ii11_8 /~S
- ..I K r2lnC L/R) i AIhoel - I 0-7

- 2 L To I I 10 072

K: .07 X 16' FT/MIN 119L 9lL 152i.
-K:2.57 X 10 CM/SEC 02-1 i

-0o4 1210 MIN
-0.6-

-0.03- ! ozu

TIME CHR)-035
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APPENDIX F

SOIL-GAS SURVEY DATA

The following table summarizes the soil-gas survey results for the HWSA.

The table presents the benzene, toluene and o-xylene and the total BTX

concentration of each sample. The soil-gas survey map (Figure 6.2) was made based

on Total BTX.

The sample number identifier used in the table identifies the soil-gas point

and the depth of sample collection. For example, Sample #1SG9-5 is from soil-gas

point 9 collected at a depth of five feet.

Although the chromatograph was not routinely calibrated for solvents, when

likely solvent peaks were noted on the chromatogram, a footnote appears on the

table. Copies of the chromatograms are not included in this appendix, but will be

retained indefinitely.

I
I
I
I
I
I
I
I
I
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SOIL-GAS SURVEY RESULTS

RICKENBACKER AIR NATIONAL GUARD BASE

I HAZARDOUS WASTE STORAGE AREA

25 July 1988

SAMPLE BENZENE TOLUENE O-XYLENE TOTALBTX

I 1SG1-5 ND ND 29.81 29.81

1SG2-5 ND ND ND ND

1SG3-5 ND ND ND ND

1SG4-5 ND ND ND ND

1SG5-5 ND ND ND ND

1SG6-5 0.49 0.10 0.07 0.66

1SG7-5 ND ND ND ND

1SG8-3.5 ND ND ND ND

1SG9-5 ND ND ND ND

I
I
I
I
I
U
I

895DPC12-96 F-2
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I APPENDIX H

LABORATORY QUALITY ASSURANCE REPORT

This appendix presents a summary and review of quality assurance and quality
control results for the laboratory analysis of water, soil and sediment samples
collected from the Hazardous Waste Storage Area at Rickenbacker Air National3Guard Base (RANGB) in Columbus, Ohio. This investigation was part of the Site
Inspection during the period of June to August, 1988.

IThe analytical results of the environmental, duplicate and blank samples were
evaluated to assess the completeness, representativeness, precision and accuracy of

* the data.

The completeness of the results was determined by the number of requested
analyses completed within the appropriate holding times. This information is
described in Table H-1 for soil samples and Table H-2 for ground water samples.

Representativeness was evaluated from the analytical results of the trip blanks,
field blanks, rinseate blanks, method blanks and field duplicate samples. Analytical

results of the blanks, except for the method blanks, are summarized in Table H-3.
Comparison of the analytical results from duplicate samples are summarized in
Table H-4 for soils and Table H-5 for water. The method blank summaries are
included for each method after the tables.

Precision and accuracy were evaluated by reviewing the laboratory matrix spike
sample (MS), matrix spike duplicate sample (MSD) and the surrogate spike sample.

This information is shown in the Quality Control Results Summary sheets after the
tables. Also included are the Case Narratives which discuss specific QC problems.

Tables H-6 and H-7 list all the soil and water samples collected at the
Hazardous Waste Storage Area with their laboratory identification number for
utilizing the laboratory Quality Control Results Summary sheets.

I
I
3 908DPC12-106 H-I
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I
H.1 COMPLETENESS

The completeness of the data is the percentage of analyses which are judged to
be valid and is determined by calculating the number of invalid analyses. The total
number of invalid analyses included those analyses which were not performed by the
lab and those analyses which were completed after the holding time had expired or
were considered invalid for some other reasons.

I Tables H-1 and H-2 summarize this information for soils and water samples,
respectively. The sample ID's, date of sampling, date of extraction (if applicable)

and date of analyses are indicated. The number of days elapsed from sampling to
analysis and if appropriate to extraction, are shown for each analytical procedure.3 Analyses which exceed the holding times are marked with a dollar sign ($).
Analyses which were requested and not performed are indicated with a pound sign

IW.

The total number of analyses requested was 228. Two analyses were requested
and not performed and three were performed out of holding time. No analyses
were considered invalid for other reasons. These 5 incomplete analyses represent3 only two percent of the total number of analyses requested. It is felt that 98 percent
completeness is acceptable.

H.2 REPRESENTATIVENESS

I Representativeness expresses the degree to which sample data represents the
characteristics of a population. Therefore, the level of representativeness of the
data is often determined by the methodology of the field sampling program. The
methods used for the sampling of the soil and groundwater at the HWSA are3 described in Section 5 of the text. The sampling protocol was followed to insure a
high level of sample representativeness.I
Field Blanks

1 A field blank is a sample of the deionized organic-free water used for
decontamination. It is placed directly from the source bottle into an appropriate

sample container. One field blank was associated with the sampling at the

3 908DPC12-106 H-2

I
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Hazardous Waste Storage Area. No volatile organics were found in this sample.
The field blank data is presented in Table H-3.I

A trip blank consisted of deionized organic-free water in 40 ml vials filled by the
laboratory for purposes of traveling with a cooler of samples back to the lab. The
trip blanks were only analyzed for volatile organics. Three out of the four trip
blanks showed no detectable volatile organics. The trip blank from 10 August 1988
showed detectable levels of methylene chloride and acetone, both common lab
contaminants. Both of these compounds were detected at comparable levels in the
associated method blanks. Therefore, the contaminants were not introduced during
the shipping process. The trip blank data is presented in Table H-3.I
Rinseate Blanks

Rinseate blanks consisted of deionized organic-free water poured through the
I decontaminated bailer or split-spoon into sample bottles. The only volatile organics

found in the three rinseate blanks were methylene chloride and chloroform, both
common laboratory contaminants. These were found at low concentrations and one
of them was also detected in the method blank. Therefore, their presence is most
likely not caused by incomplete equipment decontamination. No other compounds
(pesticides/PCBs, semi-volatile organics or metals) were found in the rinseate
blanks. The rinseate blank data is presented in Table H-3.I

* Method Blanks

Method blanks are aliquots of analyte-free water analyzed with a sample batch
to identify contaminants introduced by tAe preparation or analysis procedure.
Method Blank Summary sheets are included after the tables. If a compound found
in an environmental sample is also found in the corresponding method blank, then
the result is flagged or footnoted in the results table (Appendix G). For common
lab contaminants, a footnote "U" indicates the analyte is less than ten times the

concentration in the blank and therefore should be regarded as not detected. For

908DPC12-106 H-3
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compounds which are not common lab contaminants, the factor used is five. A
footnote "A" indicates that the analyte concentration is greater than allowed by the3 factor and may be actually present in the environmental sample. The method blank
information sent by the lab is presented after the text of Appendix H.

Duplicate Samples

I Tables H-4 and H-5 summarize the analytical results of the soil and water
duplicate samples. The tables only list those compounds that were detected at the
site. The relative percent difference (RPD) is calculated for each compound that
was detected in a given duplicate set.

3 For soil samples, compounds detected in the sample are usually also detected in
the duplicate sample. For some of the samples, the RPD was somewhat large for
the volatile and semi-volatile organics. However, this usually happens when the
analyte is present at a concentration less than five times the detection limit or the
analyte found is a common laboratory contaminant. The metal results for the soil
duplicate samples generally correspond well. The metals that were detectd in the3 sample were usually also detected in the duplicate. Given the heterogeneous nature
of soil and the volatility of the organic compounds, the data for soil samples should

* be considered representative.

One water sample was duplicated from the Hazardous Waste Storage Area.3 Two organic (acetone and benzene) compounds were found and neither could be

confirmed by the duplicate sample because the volatiles were analyzed out of3 holding time and therefore considered estimated. Acetone was also found in the
method blank so its presence is not significant.

I The duplicate water results for the total metals were in agreement. The same
metals were present in both samples at comparable concentrations. The analytical3 results for the ground water samples should be considered representative except for
the benzene example noted above.

I
I
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* H.3 PRECISION AND ACCURACY

Precision and accuracy are assessed from the results obtained from the analysis

of matrix spike and matrix spike duplicate samples.

Precision

I Precision refers to the relative percent difference (RPD) in values obtained

from two duplicate samples, in this case matrix spike duplicate samples. RPD is

calculated as follows:

Relative Percentage Difference (RPD) = 2 (C1 - C2 ) x 100

I C1 + C2

where:

CI, C2 = The two values obtained by analyzing duplicate samples.

Acceptable levels of precision vary according to the sample matrix, the specific
analytical method, and the analytical concentration relative to the method detection

limit.

I The precision obtained for metals analyses was evaluated based upon a control
limit of 20 RPD for values greater than 5 times the detection limit. A control limit

of 2 times the detection limit was used for values less than 5 times the detection
limit. If either value was less than the detection limit, an RPD was not calculated.

The precision of the analyses of volatile halogenated compounds and volatile
aromatic compounds was evaluated on the basis of the RPD calculated for

quantitation on a single chromatograph column. The EPA methods for these
analyses provide statistical precision data as a function of concentration for

individual compounds. These values are used as a guideline to assess the precision
of duplicate analyses.

I
I
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I
Accuracy

Accuracy refers to the correctness of the value obtained from analysis of a

sample, and is determined by analyzing a given sample and its corresponding matrix
spike sample. Accuracy is expressed as percentage recovery (PR) and is calculated

using the following formula.

Percentage Recovery (PR) Ssx 100

I
value:

So = Background value, the value obtained by analyzing the
sample before spiking;

S = Concentration corresponding to the spike addition to the
sample; and

Ss = Value obtained by analyzing the matrix spike sample with
the spike added.

The degree of accuracy, or percentage recovery (PR), to be expected is
dependent upon the sample matrix, specific analytical method, and the
concentration of the analyte relative to its detection limit. The closer the measured

value is to the detection limit, the lower the accuracy of analysis. Metals and other
inorganic water quality parameters are normally determined within the range of 703 to 125 percent or as specified by ES Laboratory Control Charts.

The procedures for spike samples to be analyzed by gas chromotography
Methods 8010, 8020, 8240, 8270 and 8150 are described in each respective method.
The expected range for recoveries of each compound are also provided in the

method descriptions.

The Laboratory Quality Control Results Summary sheets for each analytical test

performed are included after the tables.

If quality control results demonstrated an out of control situation for the spiked
sample or spiked duplicate sample, a corrective action was taken. This may have
included checking the calculations, flagging data in accordance with the procedures

908DPC12-106 H-6
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I
prescribed for the method, recalibration of the instrument, and/or re-analyses of the

samples.

I Semi-volatile organic analysis of spiked samples resulted in some high

recoveries. Since the spiked blank samples were within an acceptable range, data

associated with these batches were still considered usable, but flagged as estimated

(J). Since the recoveries are generally high, the flagged analytical results should be

considered biased high. If spiked blank recoveries were out of range but the spiked

sample recoveries were within range, no furhter action was taken (eg., 1,2,4-

trichlorobenzene for QC Report No. BNA-S-0032-88B).

QC Report No. BNA-S-0032-88B shows very poor, spiked blank recoveries.

The Case Narrative associated with this report concludes that the lab does not feel

the quality of the data are affected. Since the only sample associated with this

report (RB-1-MW2-SW1) does not show any detected semi-volatile organics, no

further action is necessary.

I Analytical results of environmental samples marked with the following

footnotes should be regarded as approximate:

I N - Spike sample recovery not within control limits.

S* - Duplicate analysis not within control limits.

W - Post digestion spike for Furnace AA analysis out of control limits

(85-115 percent).

The abundance of the footnote "N" in the metal analytical results indicates that
there may be a laboratory control problem for some of the metals.

I

I
I
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TABLE H-6

SOIL SAMPLE IDENTIFICATION VERSUS LAB ID

3 HAZARDOUS WASTE STORAGE AREA

SB-1-SU1 +2-GSI 88061106
RB-1-SU3 + 4-GS 1 88061107
RB-1-SU5 + 6-GS1 88061108
RB-1-SU7 + 8-GS1 88061109
RB-1-SU9+ 10-GS1 88061110
RB-1-SU11+ 12-GS1 88061111
RB-1-SU13+ 14-GS1 88601112
RB-1-SU15+ 16-GS1 88061113
RB-1-SU17+ 18-GS1 88061120
RB-1-HB1-SS1 88061114
RB-1-HB1-SS2 88061115
RB-1-HB1-SS3 88061116
RB-1-HB2+ 3-SS1 88061117
RB- 1-HB2-SS2 88061118
RB-1-HB2-SS3 88061119
RB-1-HB4-SS1 88071315
RB- 1-HB4-SS2 88071316
RB-1-HB4-SS3 88071317
RB- 1-HB5-SS l 88071318
RB- 1-HB6-SS 1 88071321
RB- 1-HB6-SS2 88071319
RB-1-HB6-SS3 88071320
RB-1-MW1-SS1 88071460
RB-1-MW1-SS2 88071461
RB- 1-MW2-SS 1 880715563 RB- 1-MW2-SS2 88071557
RB- 1-MW2-SS3 88071558
RB- 1-MW3-SS 1 880817693 RB-1-MW3-SS2 88081770

9
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TABLE H-7

I WATER SAMPLE IDENTIFICATION VERSUS LAB ID
HAZARDOUS WASTE STORAGE AREA

RB-1-MW2-SW1 88081571
RB-1-MW1-GW1 88092537
RB-1-MW1-SW1 88092534
RB-1-MW2-GWI 88092535
RB-30-MW 1-GW 1 88092536
RB-1-MW3-GWl 88092643
RB-1-MW3-GW2 88102961
RB- 1-MW3-SW 1 88102957

II
I
I

I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-W-0026-88

1
1
1
1

Since insufficient sample was available for QC purposes, a blank
was designated as the QC sample for this batch. A sufficient portion ofIthe first base neutral extract of the MSD was spilled. Rather than
restart the extraction, the technician continued with the procedure.
This should not happen in the future. This caused low recoveries in the
spike duplicate and high RPD's in the spiked sample set. Subsequent
spiked blank sets (see QC Report BNA-W-0025-88) gave results that met
EPA QC quidelines, with the exception of slightly low recoveries for

acenaphthene. This should not affect the quality of the sample data.

IlU
I
I
I
1
I
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88061106-88061124
QC REPORT NO.: BNA-S-0018-88

I
!
I

I The sample selected to be the matrix spike and matrix spike

duplicate for method SW8270 contained large amounts of hydrocarbon.

Even after dilution, the sample contained interferences that made spike

data inaccurate. A spiked blank and duplicate were analyzed for this

set of samples. The percent recoveries of all spiked compounds were

within EPA recommended guidelines but three of the base neutral relative
percent differences were above EPA recommended limits.

Samples 88061114-88061116 were analyzed as high level samples
because of high concentrations of hydrocarbons. High level extracts of

sample 88061117 were used as QC for these samples. The values reported

for 88061117 are from a low level analysis of this sample.

I
I
U
I
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-S-0032-88
QC REPORT NO.: BNA-S-0032-88B

I
I
I
I

Analysis of matrix spike samples for this batch resulted in

recoveries of several compounds that were higher than EPA QC limits, and

a high RPD for pentachlorophenol. Analysis of spiked blanks resulted in

a slightly low recovery for 1,2,4-trichlorobenzene and high RPD's for
both dichloro and trichlorobenzene. The analytical data for these
analyses was closely examined and no problems were discovered.

I
I
I
I
I
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88061106-88061120
Samples No.: 88071315-88071333

WORK ORDER NO.: 696

I
I
I

I The nature of the sample used for matrix spikes required it to be
diluted for analysis. This brought the spiking levels of the matrix
spiking compounds below the practical quantitation limit, making
quantitation uncertain. Analysis of laboratory control samples showed
the laboratory to be in control.I

Endrin recovery from one of the spiked blanks is higher than ES
i Laboratory control limits.

I
I
I
I
I
I
I
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88061106-88061120
Samples No.: 88071315-88071333

WORK ORDER NO.: 730

i
I
I
I

The nature of the sample used for matrix spikes required it to be
diluted for analysis. This brought the spiking levels of the matrix
spiking compounds below the practical quantitation limit, making
quantitation uncertain. Analysis of laboratory control samples showed

* the laboratory to be in control.

I
I

I
i
i
i
I
i
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88081769-88081770

WORK ORDER NO.: 824

I
I
U

I The samples listed above did not receive an analytical spike for
the analyte thallium. This was due to an oversight by the analyst
who prepared the samples. There was insufficient sample to repeat
the digestion with the proper spike added.

I
I
U
I
U
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092533-88092538

WORK ORDER NO.: 1011

I
I
I
I The samples listed above did not receive an analytical spike for

the analyte thallium. This was due to an oversight by the analyst
who prepared the samples. There was insufficient sample to repeat
the digestion with the proper spike added.

I
U
I
I
i
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092642-88092643, 88092646

WORK ORDER NO.: 1032

I
I
I
I The samples listed above did not receive an analytical spike for

the analyte thallium. This was due to an oversight by the analyst
who prepared the samples. There was insufficient sample to repeat

the digestion with the proper spike added.

I
I
I
I
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: AAF-W-0040-88U

I
I
I
I

The Relative Percent Difference for arsenic is not calculated
since the sample values are less than five times the reporting limit.
Acceptable RPD in this case is defined as duplicate values within one
detection limit of each other.

Lead QC for furnace is applicable only to sample no(s). 88092534,
88092556, 88092558,88092686, 88092692, 88092641-88092644, 88092650-
88092651 and 88092646.

8I
I
I
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Samples No.: 88061115, 88061117, 88061119
QC REPORT NO.: ICP-S-0017-88

U
I
I
1

I Spike recovery outside acceptable limits for this batch of samples
prepared on August 5, 1988 is attributed to the spiking solution and

procedure used and not to sample matrix interference. Analytical (post-

digest) spikes performed at the time of the analysis resulted in
acceptable levels of recovery, unless noted below:I

Beryllium - Analytical spike recovery - 60%

IU
I
I
I
I
I
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88071458-88071461, 88071477-88071478

QC REPORT NO.: ICP-S-0019-88

U
I
I
U
1
3 Spike recovery for this batch of samples prepared on July 25, 1988

is att;'ibuted to the spiking solution and procedure used and not to

sample matrix interference. Analytical (post-digest) spikes performed

at the time of the analysis resulted in acceptable levels of recovery,

unless noted below:

.ISilver - Analytical spike recovery - 64%

I
I
U
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUM1ARY
QC REPORT NO.: ICP-S-0041-88I

I
I
I
I

The Relative Percent Difference for chromium is not calculated
since the sample values are less than five times the reporting limit.
Acceptable RPD in this case is defined as duplicate values within one

* detection limit of each other.

Lead QC by ICP is applicable only to sample no(s). 88081769,
88081770, 88081775-88081778, 88081780, 88081783, 88081891, 88081893-

88081894 and 88081918-88081919.

II
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Samples No.: 88071460-88071461, 88071477-88071478
QC REPORT NO.: OCP-S-0018-88I

I
I
U
I

Endrin aldehyde and Kepone were not recoverable because they were5 removed by the alumina column clean-up used on these samples.

I
I
I

Ii
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081362-88081765
Samples No.: 88081769-88081770

3 QC REPORT NO.: OCP-S-0026-88

I
I

Gamma-BHC in the matrix spike duplicate sample for this batch was
masked by an unknown interference. Thus, the percent recovery and
relative percent difference could not be calculated for this compound in
this QC set. Spiked blanks were analyzed and the results were within3 EPA quidelines.

Heptachlor epoxide was inadvertently used instead of heptachlor in
~ the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up required by these samples.

1
U
I
U
I

I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

EPA METHOD 8240
WORK ORDER NO.: 1011I

I
I
U
i

The 8240 analysis of samples 88092538 and 88092539 were performed
less than two hours after the expiration of holding time. The first
analysis of sample 88092536 showed a quantity of benzene, xylene and
ethyl benzene that was above the calibrated range. It was not analyzed
again until about one month later, when another vial with the same label
was analyzed. This analysis (performed three times) showed only a small
amount of benzene and no detectable amounts of xylenes or ethylbenzene.
Examination of the chromatograms and spectra indicate a hydrocarbon
envelope. If there had been a lens on the surface of the first bottle,
that would explain this phenomenon. Results of the second analyses are
presented in this report.

i
I
I
I
I
I
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Sample No.: 88071571
QC REPORT NO.: OCP-W-0019-88I

I
I
I
I

Insufficient sample was available for quality control purposes.
The laboratory control sample is designated as a quality control sample
for this batch.

U Endrin aldehyde and Kepone were not recoverable because they were

removed by the alumina column clean-up used on these samples.

Heptachlor epoxide was accidently substituted for Heptachlor in3 the matrix spiking solution.

I
I
I
I
I
I
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